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NMpeaucnosue

JlaHHas KHMra paccyMTaHa Ha BCEX JKeJAIOIMX YIAYYIUUTh CBOM
3HaHMA 110 anrebpe u cocTaBjeHa B IIOJIHOM COOTBETCTBUM CO IUIKOJIb-
HOI1 mporpamMmMoit.

B nocobun npeicrapieHo 60J1blI0e KOJIMYECTEO CAMOCTOATENbHBIX
paboT, npoBepouHbIX paboT Ha MOBTOPEHME KOHTPOJIBHBIX paboT u Te-
cToB. COOPHMK HECKOJIBKO OTIMYAETCH OT 00BIYHBIX AMAaKTUUYECKUX
MaTepuaJioB TEM, HTO CAMOCTOATENbHbIE PaboThI B HEM IIPHBEJIEHBI B
BOCBMM BapyManTaX, YeThIpeX YPOBHEN CJIOMKHOCTH.

Yem Mbl pykoBozcTBoBasmch? He cexper, uTo B nocyesHue rofibl
QYEeHb CYII[ECTBEHHO BO3POCJIA CJIOKHOCTD BCTYIIMTEILHbIX 9K3aMEHOB
B By3bl. OTHOBpEMEHHO OTMeYaeTC IPOoLece YIIPOILEHMA COePIKaHUA
IIKOJBHBIX yuebHuKoB maTemarukyu. Mel nosnaraem, yro B 10-m 1 11-m
KJiaccax HeoOX0AMMO ITOKa3bIBaTh yYeHnKaMm 6osiee cogepsaTesbHbIe
3azjayun.

KakoBa ske CTpYKTypa HallMX AMAAKTUYEeCKUX MaTepuaJion?

I ypoBeHns cyokHocTH (BapuaHT 1 — BapuaHT 2) — 3TO MMHMMYM
TOrO0, 4TO JIOJI?KEH 3HaTh Y4eHUK, — Daza.

IT yposensn cnosxnoct (Bapuanr 3 — BapuanT 4) — «TBepaas
YeTBepKa».

III yposens cnoxkuoctu (Bapmanr 5 — Bapuanr 6) — «Ha
MATEPKY».

IV yposens cyoskHocTy (Bapuant 7 — BapuaHT 8) — 1714 Tex, KTO
BCEpbEa YBJIEUEH MaTEMaTUKOIA.

Ecnu noiIXoAUTE K MCHOJbL30BAHUIO KHUTH (hOPMAaJIBHO, TO pEeKo-
MeHIYeTCH cle/lylolee:

I nnn I1 yposenb — nna 6a30B0¥ IIKOJIB,

IT mnu 111 ypoBeHb — J1J1A TMMHA3MIA,

IIT ymm IV ypoBeHbL — JJ1A IMIEEB MJIM MaTEMaTUYECKUX IIKOJL.

Crnenyer umMeTs B BUAY, UTO BCE CAMOCTOATEJIbHbIE 1 KOHTPOJIbHbIE
paboTel cocTaBeHbl M3OBITOYHO. YYMUTEIIO HY B KOEM cJiydae He cJe-
JyeT cuurarh, 4To o6bemM pabor fosskeH ObITh MMEHHO TAKUM — MBI
JIMILB XOTEJU [IPEeJI0CTaBUTE EMY BO3MOKHOCTE BbIbopa.

Bce KOHTPOJIbHBIE COCTAaBJIEHBI B HeThIPEX PaBHOIIEHHBIX BapUaH-
Tax.

Boo61ue, cTpYKTypa KHUTM IOJTHOCTRIO OBTOPSAET “3anatun K ypo-
kam reometrpun’ B.T. 3uBa, a 3HaUNT, MOKeT ObITh MCIIOIBE30BaHA KAk

3aJa4vHUK.
Haneemcs, 4T0o Hallla KHUTa IIOMOYKET Yy4yuTeaAM M y4dalluMMCH
yCIIelIHo 3aHMMaTbCH MaTeMaTUKON.

Baadumup ['oavduy



PekomeHpauumn

BecbMma ysia4yHbIM JOTIOJIHEHMEM K JMAaKTUHECKMM MaTepHaJsiam
Juis 7-11 kylaccoB ABJAIOTCA KHUrM cepun «MaTemaTnka. JJIeKTUBHbIE
kypebi» A, X. IllaxmelicTepa.

ITo cyuiecTBY 3TO HUMKJONEANA Pa3JIMYHBIX METOLOB PeIleHNUA
3a/ia4, KOTOpbIE Hallle BCEro BCTPe4aloTCA HEIIOCPEICTBEHHO B LIKOJIb-
HOM Kypce.

OTO NPEeKPacHble CaMOY4YUTENN, KOTOPhIE ITO3BOJIAT YYEHUKAM
u aburypuernram 6e3 peneTuTopa IOATOTOBUTHLCA K 9K3aMeHaM. Ecte-
CTBEHHa# JIOr'MKa [OCTPOEHMA MaTepualia «OT IIPOCTOTO K CJIOKHOMY»
MO3BOJIMT YYUTEJIIO UCITONb30BATh 9TU KHUTY C YYEHMKAMU Pas3IMYHOro
ypoBH#A nogrorosgu. JHenarensHo, 4Tobel paboTa ¢ MaTepuaaMu 3TOH
cepuu KHUT Oblyia IIOCTOAHHOM M [1JJaHOMEPHOJ, TOrja oOHa JacT Hau-
Bosbiumit adphexT.

Kuuru cepun:

JIpobu.

Kopuu.

YpaBuenus. ¥

JApoOHO-panuoHajibHbIe HEPaBeHCTBA.

Cucremsl ypaBHeHHIA.

MppanuonansHele ypaBHeHU M HepaBeHCTRA,

Muo:xectrBa. @ynaxknun. IlocnegoBarensnoctn. Ilporpeccnn.
Jlorapudmsr.

TpuronomeTpus.

ITocTpoenue rpadpukoB hyHKIMIT 3J1eMEHTAPHBIMY METOJAMM.
YpaBpHeHHUS 1 HepaBeHCTBA ¢ MapaMeTpaMiL.

3anxaan ¢ napamerpamu B ET'O.

BBepenue B MaT aHAJINS.

Komnuekcusle yncJia.

B.I. 3ue
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CamocTosiTenbHble
pPaboThbI

1. [delicTrBuTenbHble Yucna

Bapuant 1
1. 3ammmuTte B B AecATHYHON Zpobm:
3 3
a) 5 6) 1T
2. 3anumvTe B BUAE OOLIKHOBEHHOR ApPOOU:
8) 0,(7), 6) 1,0(21).

3. CpaBHHTE IHCNOBLIE 3HAUEHHSA BEIDAYKEHUN:
a) 4 u V17, 6) ,\/5—1 o
V2.

4. Brraucanre:

2) VIV3- VI(VE+ V),
6) V3—-2v2+1.

Bapuaunt 2

1. 3anuaunTe B BUAE HECATHYHON Kpobu:

3 7
a) e 6) i1

2. 3anunmre B BiAe OGKIKHOBEHHON ApO6U:
a) 0,(3), 6) 3,2(36).
3. CpaBHHTE 4YMCOBbLIE 3HAYEHH:A BbIPAXKEHUH:

a) 7 1 V48, 6) V3 + V2 u V0.

4, Brraucnure:
8) I(VE+VI(VE- VID),
6) V3+2v2~1.




1. AelicTRuTensHble yncna (4

BapuanTt 3

1. 3amummre B Buge 0ObIKHOBEHHON Apobu:
a) 0,(24), 6) 4,11(3).

2. CpaBHute uncaa:

a) VB+ V7 u v3+ V14,
6) 14+ V15 u VE+ V7.

3. Beruucaure:

8 (V24 Vi- V2 VB,
2 2
6) 7iaA T T
4. Ynpocrure: V12 + \/% + V754 \/715_

BapuwanT 4

1. 3anuuure B BuOe 0OBIKHOBEHHON Hpobm:
a) 0,(51), 6) 3,21(6).

2. CpaBHuTe uHCna:

a} v2+v15 u 3+ V10,
) 1+ v21 u v3+ V15.

3. Boruncnure:

a) (V3-2v2-v3+2v20
3 3
%) 528 T 528
4. Yopocrure: V40 + i/ Zlﬁ + /90 + \/'él(')"

BapvauT 5

1. 3anmnure B suae obbIKHOBeHHOH apobr 3,1(45).
2. Pacnonoxkure uMcia B Oopaaxe BozpacTaHus: 14 /11

VE+ V6 vV3+T

3. IlpuseauTe npumep pPALHOHAIBHOrO H HPPALMOHBJIBHOTO
HHACEJ, 3AKTIOYEHABIX MEXKAY IHCIAMU:

a) V2 n V3, 6) 7 u 7,01.
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4. Beruucaure:

) V3—v5(3+ VBE)(v2 - V10),
4 3 1
) VBt TR T Vi
Bapuant 6 |

1. BammuruTe B suie ofbikHOBeHHON Apobu 2,4(54).
2. PacnonoxuTe udcna B NOpsgke sospacTemms: 7 + v/5;

V2 +V12; 1+ V15

3. lpuseanre mpuMep PAHUOHAIBHOTO M MPPAILHOHAJILHOLO
YHCET, 3AKJIIOYEHHBIX MEXAY YUCTAMUA:

a) v6 u 7, 6) 5 u 5,01.

4. Briuucnure:

8) \/15+6\/6-(\/{_)‘-—3)-W1=i—\7§+\/§+x/ﬁ,
2 5 3
) R TE T VE

Bapuant 7

1. Onpeznennre, ABIACTCA K SAHHOE YHC/IO PAIMOHANBHBIM?

V3+2vZ+/6-42

amos: LEY3 4 —2
2. CpaBHHTE “HCI&: -3 X 1-va

3. Beiucaure:
1 1 1
8 AT ATt Jioavey
) 2 - 2 ]

B) 2,\/é+ \/B—V13+\/I§.

4. TlocrpofiTe Ha KOOpAMHATHOK NPAMON HPH HOMOIGM UMPKY-
JIST M AWHelKy uncio +/17.

5. Joxaxure, 4To 71T+71§+§173+"‘+7%3>10'



2. BeckoHe4Ho ybbiBalOWan reoMeTpuYECcKan Nporpeccus. 9

BapuanTt 8

12

OHDC,H,CHHTE, ABJIAETCA JIH JaHHOe YHCJIO paH,HOHaﬂbeIM?

\/6+4\/§— \/3—2~/§.
Cpasuure unciaa: V2 + 11 u 3+ 3.

. Berunciaure:

1

1 1 1
) At Bt A T Vi vier
0 38 - /=

V3-2v2  4/3+2v2
V1T-12v8 /1741242

B)

. IlocrpoiiTe Ha KOOPAUHATHOMN MPAMOI IIPU IOMOIIM LUPKY-

JISL M IUHelKku uncno v 15.

Wil ol TR s ion® B0 s el il 052
. Hokazkure, uTo \/§+\/Z+\/§+ +m>10.

BeckoHe4yHo ybbiBatowas
reomMeTpuyeckas nporpeccus.
ApudmeTnyeckuini KopeHb
HaTypanbHO CTEeneHwu

Bapuant 1

17

Haitnure cymmy Geckoneqno yOwiBaloieil reoMeTpuyeckoi
nporpeccuu, eciu by =9; bs = %
Yupocrure: '

a) 3v12 — V75 + V27;  6) V2V2.

Haitzure obnacTs onpenesenus seipaxkenns Va2 — 1-/z.

6) Ya— Vb
Va—vh’

Coxkparure j1pobu:

J_&.
& VoJa
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BapuaHT 2

1. Haiipure cymmy 6eckoHeYHO yOBIBAIOIIEH MeoMeTpHYecKoit
nporpeccuu, ecjin by =4; bg = %
2. Yupocrure:
a) V32— 50— V18;  6) V/3V2.
3. Haitnre obiacth onpeiesieHns BhIpaskeHuUsl v1—22. V.
4. Cokparure J1pobu:

Sy Vo
BapwuanT 3

1. Ilpoussejienue nepBoro, TPEThHEro U MNATOrO UJIEHOB GecKo-
HewyHO yObIBalomell reoMeTpHYecKoi MpPOrpeccHu paBHO 8,
a cymMMa BTOpOro u gerseproro pasua (—5). Haiaure cym-
My 9TOil porpeccun.

2. Yupocrure:
a) V167 - V/4; , 6)va¥a- {/a/a.

3. M3basbrech 0T UPPALOHAJIBHOCTH B 3HAMEHATEIE:

4 7
) e 6) —F——=.
) 5-a ) 5—/11
e VZ2—6249
4. Ynpocrure: BT
BapwanT 4

1. IlpousBesenne nepBOro, TPETbEro U IISITOrO YIEHOB Oec-
KOHEYHO yOBIBalOIIEl reoMeTpuYecKoil IPOrPEcCHy PABHO
(—8), a cymma Broporo u yerseproro passa 5. Haiinure
CyMMY 3TOH NMPOTPECCUm.

2. Yupocrure:
a) V9. ¥/8I; 6) VbVb2 - V/b2/b.

3. HNsbasbrech 0T MPPAMOHATIBHOCTHA B 3HAMEHATeIe:
3
a) —7— ——
) 3v2+4’ 6) SA—/7

V2—x-(x—5)
vz2—102+25"

4. Yupocrure:



2. BeckoHeyHo ybbiBatoWan reoMeTpUYecKas Nporpeccus. 11

Bapuant 5

1. IIge 6eckoneuHo yObIBaIONEE reOMETPHYECKHE [IPOrPECCHH
TaKOBbI, YTO II€PBbI “JeH NEPBOH NPOIrPeccCHH SABJACTCS
3HaMeHaTeJeM BTOpOH, a 3HaMeHaTeJb NEePBOH SBJIAETCS
nepBbIM ujieHOM BTopoi nporpeccun. CymMMa Bcex 4J/IEHOB
nporpeccuit paaa 2. Haltnure nepsbiil unen nepsoit mpo-
FPeccui, ecjli ee 3HaMeHaTelb PaBeH 3.

2. Ynpocrure:

a) \/G\/GTE' \:‘/32{1/575’ 6) @

Y/ (y—z)?

3. Boruuciure:

a) V8- V3¥2: (V23 ¥108),
6) /22— 4v/30 — v/22 + 4v/30.
BapuanT 6

1. OBe H6eckoneuHo yObIBaioOune reOMeTPUYECKHE [IPOrPECCHH
TAKOBbI, YTO TMEPBbII YIEH NEPBON NPOTPECCHM SIBJISIETCS
3HAMEHATEJIEM BTOpOH, & 3HAMEHATE/b TEepPBON SBJISETCs
IEPBBIM WIEHOM BTOpo# mporpeccun. Cymma BCeX HJIEHOB
nporpeccuit papaa 4. Haliaure nepsoiil uieH nepsoit npo-
PECCHH, CC/IH e 3HAMEHATe/Ib PaBeH 3.

2. Yupocrure: '

sz [ [us/E V(z—2)?
o) {55 VA L e
3. Beruncanre:
a) V27 V2V3:(V3vV2-V{72),
6) V15— 4v14 — /15 + 4V/14.
BapwuaHTt 7

1. Haitnure 3namenaTens beckoneyHo ybpIBaonieit reoMerpu-
YECKOH IPOrpeccuy, y KOTOPO# KaxK iplil ee “JIeH OTHOCHTCS
K CyMMEe BCEX MOCIELyIOIIHUX WIEHOB, Kak 2 K 3.

2. M36aBbTech 0T MPPALMOHAJBHOCTU B 3HAMEHATEIE:
Vi

V2+/3+v6+2°
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3. ¥Ynpocrare:
1.

) ———+ :
\/a+2\/a—1 \/a—2x/a.—1
6) V8+ V8 + V20 + v40.
4. Bemucaure /26 — 153+ /26 + 15V/3.

BapwanT 8

1. Hahaure snamenarens GeckoHewHo yObiBalomel reoMeTpu-
UYECKOH NMPOTPeCcCHH, ¥ KOTOPOH KaX<hI#k ee YaeH OTHOCHTCS
K CYMMe BCeX TIOCIIeAYIOMMX YJIEHOB, Kak 7 K 9.

2. HaGapnrech OT MPPAIHOHAJIBHOCTH B 3HAMEHATEIE:

3
2—vV2+V3—6

3. ¥Ynpocrure:

1 1
) VorabTd  /o-4/a1
6) V6+v8++v12+ v2d.
4. Borancnure: /9 +4vB+ /9 — 4v/5.

3. CreneHb C BEeiCTBUTENbHbLIM
nokasarenem

Bapwant 1

1. Brrvucnure:
3

8) 16 °, 6) (135)
2. ¥npocruTe:

a) (f+f) a+ Vb)(¥a — Vb);

o ()

3. YupocTure B BLIYHCIHTE (-9-91——5—) npu a=24.

HIN

a®a?



3. CTenenb ¢ AeRCTBATEALHBIM NOKa3aTenem

13

Bapuant 2
1. Beruncaunre:
Z4 1\-
a) 27 °; 6) (3)
2. Yupocrure:

a) (Vz - yu)(Vz+ 99)(¥V= + ¥9)

6) | —z~T1 1)
b—b3 b2 —p®

-5
3. ¥YupocTuTe B BEIYHCAHTE ("a‘_aé_) npu a = 125.
2a°

mjo

e
[N ]

Bapuaur 3 1
— SIS
1. Berapcaure: {2787 327 81 .

2. ¥Ynpocrute:
a) (V65— V2)(V25+ V10 + ¥4);
5T\ 3
0 (( ') L\/\/__b)
i 5 .
(va7) (Vov3)
3. Cpasnure uucia (%)\/E_l ' (%)ﬂ
224/ (z+4)2-16z
-4

4. YnpoctaTe ¥ BEIYUCIUTE

BapuanT 4 . s . s
- K ES 3
1. Berascanre: (25ﬁ 426257 32° ) .

2. Ynpocrure:

a) (V3— ITN(Vo+ V21 + V9);

6) ( 3 fasbil {1/(?_1) —60 |

(a2 Vab®)?

npn = V7.
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3. Cpabnure uucna (%) var u (%)ﬁ

2y—1)((2y+1)%—
4, YnpocTuTe M BLIYMCIUTE 2y }((253:;;}3 8y)

L

-1
P

pu Y =

Bapuant b

1. Beiuucanre: (2\/_)§ ( V2 ) (2 )3

2. ¥YmpocruTe: 1
2

z y 1— 93*1

(v 1+z_§)_l el 31

V/V5-2-V/9+4V5+ Va2 ¥a
VVE+2{o—aBra

[ %115

3. ¥Ynpocrure:

Bapuaut 6

1. Buupcnnre:

(3{’/?/5)% - (4\5/5%)% 53391 (V393).

2. ¥Ynpoctnre: b m'\/a | da-2
(@ T+5-0)-1 T T z-T_g-1-
2(a+2) Va3~ 1b2
3. ¥Ynpocrure: atl

23/V3-v2-3/5+2V6+1+a’
Bapwaut 7

1. Cpasnure wncna 37+ 2 n 29/63.

2. YnpocTuTe U BHINHUCAUTE

242z-34+(z+1)vx%—-9 ;—
22 —22—3+(x—-1)vVz7—9

mpu =6 n r=~7,



4, Crenennas hyHkUMA n obBpaTHas dyHkums 15

3. ¥Ynpocrure:

\3/;3-12y+(3;2—4)\/y2—16 + {/93—129—@2—4)\/93—16
) p :

Bapuant 8

1. Cpasuure ancna 2v/244 n /26 + 3.

2. YIpOCTHTE H BLIYNCHTE
yP—y—6—(y+3)/y’—4 =
Py—6-(-3/F4 V"

mpu y=7 n y=-—6.

3. ¥Yunpocrare:

i/.’us—3m+(m2—1)\/:c§—4 . </x3—3:::—(:r:2—1)\/:r:2—4
3 ] :

4. CreneHHas pyHKUMSA
v obpaTtHas byHKuUs

Bapuanr 1

1. CpapHuTEe 3HAYECHNS BhIpAXKeHuUMH:

R () o "

2. Hanaute o6nacTh onpeneneHns u o0JACTb 3HAYEHUS (DYHK-
uuM, obpatHoft JaHHON

a}y=Tz— 5, 6) y=+vzr—2.

3. Haobpasure cxemMaTHyeckKy rpaduK QyHKIUK:
2

a)yz:c“/j, 6)§=m;.
BapuanT 2

1. CpaBuuTe 3HaYEHHA BBHIPAXKEHHH:

D)@ 9 () ()
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2. Haitoure 06nacte onpenenenns u oBnacTh 3na9eHUs HyHK-
uH, obpaTHolt DaHHOMN;
a) y =8 — 3z, 6) y=+v3—z.
3. Hzo6pazuTe cxemaTudaecky rpaduk (baym(u,nu:

a.)y=.1:§, 6)y=z
Bapwanr 3

1. :
Cpaa::ranlqncn: L o .
2 (5) x(3)", 6 E¥D M@y

2. Haitgure bynkuuio, o0parHyo JaHHOI:

1
a) y=2x -7, 6)y=ﬂ.
3. TlocTpohTe cxeMaTuyecku rpaduk GYHKUHMH:
: 1
a) y=(z—n)> B)y=lz+1|".
Bapuanr 4 p

1. CpaBauTe uucia: »
A\22 22 ¥\ i\ ™
a) (Z) u (g) ) 6) ( ) " 235 .

2. Ha#tanre dbynkumio, obpaTHyio JaHHON:

1
a)y=3—5m, 6)y=m.
3. INlocrpoitre cxemaTHYecKH rpadux (byHKLLHIH:
a)y=(r—-2)%  6y=lz-2 °.
Bapuaut 5

1. CpaBHHTE 3HaYeHHA BLIpaXceHult:

()" ()"

3

T—3
2x+2°

2. Haitnure obnacts uaMeHeHHst GYHKUNH ¢ =



4, CrenerHan dyHKUWA U 0BPaTHAR hyHKUMA 17

3. IMocrpottte cxemarruecku rpaduk dyHkun:
1
=lz—-3° -

Bapuaur 6

1. CpaBauTe 3HauEHHA BBIPAXKEHHH:
o (4 6+11)“"H (3119—1)'“
7 g :

2. Hatinure obnacTs uaMeHeHHT PYHKUMM y = %-BZ

3. Iocrpoitre cxemaTHveckn rpaduK pyHKINAH:
1
y=—le+2|" +1

Bapwant 7

1. Ha#iaure obpaTtayo $yHKuuw n uzobpazure oba rpacuka
B @UHON KOOPAWHATHOU cuCTEME:

y=x>+2-3; x€[-4-2

. 219
2. Hainute obnacTh usMeHeHNs GYHKLUHH i = %ﬁis

3. Cpasuure uncna:

6+/10—5 95{612
(4v§§~3 19) . (4v@§—3vﬁ§) 12
12

12
BapuanT 8
1. Hassiure obparHyio yHKIMIO 1 u30OpasuTe oﬁa rpacdu-
Ka B euHoli KoOpHmMHATHOM cucreme: y = —z2 + 8z — 12;
zE€ € [4;6]
z%+3

2. Hadagure 06nacTh usMeHeHHA DYHKUMH ¥ = prrg o

‘3. Cpasuure uHcna:
13 B8y 544v3

Gy 1144
3/50—4/3 7 3+/59—-4+/3 7
16 n 16
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5. PaBHOCMABLHOCTbL ypaBHEHWA
VW HEpaBeHCTB

Bapuaut 1

1. PaBHOCHABHBI JIM CHEAYIOMIHE YPaBHEHHAT

a) 22 —1=0 }*1:&:2~+-l=1+l

z-1){(z—3)
6) 2> —4z+3=0mu T =0.
2. PaBHocunbnbl U cregyompe HepaseHCTBa?
1 1
a) 2 —3-zE<z-gE-4dun2e-3<z—4

6) (m2w2x—3)(—x3+x—2)éﬂ uzi—2xr—320.

3. Kakoe u3 ABYX J@HHBIX YPABHEHUM SIBJASETCS CIEACTBHEM
apyroro?

2
a) 53‘"_—2=E§-2-n:r2=4,
6) (z+2x+1)2=3c+12 nz+2=3.
Bapuanr 2

1. PaBHOCHNIBEDI JIH CleAyIOIHe YpaBHEHHA?
a) 4—x%2=0 Hﬂ:2+i=4+—@-—

6) 22+5c+4=0u %l

2. PaBROCUIBLHEL M cne,uyrol.u.ne HepaBeHCTBA!
).7:+3——'-.‘:;<2 7H:L'+3<2

6) (—a%+ 2x—5)(z? - 25) >0 u z* < 25.
3. Kakoe u3 AByx IDAHHLIX YPABHEHHH SBJIAETCH CJICICTBHEM
apyroro?

z24r—2
2) 1-z7

6) x2-3)(z+5)=22-3nuz+5=1

=0n 2 +z-2=90,
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BapwanT 3

1. PaBHOCHIbHB JIH CIACAYIOMME YPABHEHHA !

a) Va?+2z+1=+10 n z+ 1= V10,
6) 22— Tr=8 u V4 - z*(2® — Tx) = 8v/4 ~ 22
2. PaBHOCH/TBHBL /¥ CNEAYIOMHe HepaBeHcTBa?

8). 52 <0u (z-3)(z+35) <0,

6) WSOH r—8<0

3. Kakoe u3 AByX NAHHBIX YDABHEHUH SIBNSETCS CAEGACTBUEM
apyroro?
a) :r2—|—2m+m++_2=$lﬁn x4+ 2z =0,

6) Vr2-~br—6=4n 2 — 51— 6=16.
Bapuanut 4

1. PaBHOCH/IBHBI MK CAEAYIONME YPABHEHUs?
a) V(z—-22=v3ra-2=3,
6) 22 =1 u 2°v6 — 22 = /6 — z2.

2. PaBHOCWIBHBL U CIEAYIONNE HEpABeHCTBAT

8) (1-z)(z+7)20 n332 >0,

6) 1 T+12<OH z+1<0.

3. Kaxoe M3 JBYX JAHHBIX yPABHEHUN SIBNAETCH CNEACTBUEM

Apyroro?

a) THIS _ g 4 (54 3)(z+1)=0,

6) 2°—3z+2=9u Vzi~3z+2=
Bapuant b

1. PaBHocHABHBI N CleAyIOIINe ypapHeHua?

a) vr—2-v2r+3=3=u VirZi -z —6=
8) Vr—1-(z?+3)=4zvx~1n 2?~4x4+3=0.
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2. Kaxoe w2 AByX ypaBHEHHIl fBIseTCA CIeACTBHEM APYIOro:

Vie-3)(z-1)2=(z-38)(z~1) u
Ve=3-(z -1z —4) =07

3. PapHOCUNLHE! JIM CiIeRYIOIME HEPABEHCTBA!

Vr—dve—-423 u 2277

4, TTpu xakuxX @ ¥ b ypaBHeHHA GYIYT PRBHOCHJIBHLI:

2 —(2a+3)z+6a=0 n z°—(a+2b)x+ 2ab=07?

BapwaHT 6

1. PaBHOCUNIBHEI JIU CASAYIOMKE YPaBHEHUA?
a) Vri—8z+4=2u yz—-1-vy/z-4=2,
ve—-4-(z?+4)=bzv/z -4 nz? -5z +4=0.

2. Kakoe u3 AByX ypaBHeHHMA ABJIAETCA CJAEACTBHEM ApPYIOro:
V-7 (z~5)z-8)=0 =
Viz -7z -52=(z—5)(z-7)?
3. PaBHOCWJILHBI JIH CAEOYIOUME HEPABEHCTBA:
V3-zv3-2<5 n 3-z<57?
4. ITpn xakux a u b ypasuenus 6yAyT paBHOCHJIBHBI

2 — (3b—2a)z —6ab=0 u z2—(2-3a)x—6a=0?

Bapuaur 7
1. PaBHOCUNBbHEL /U CAGAYIOMME YPABHEHUAT
a) Viz-1D¥z-3)=s-1nlz—1 -vo-3=x-1,
0) vei—4vVz-2+Vz—-1vVx—-2=vVx+4Vxz—-2 u
Vie—4)(z—-2) + /{z-1)(z-2) = /(z+4)(z—2).

2. Kakoe u3 AByX ypaBHEHHI #BJIASTCH CIEACTBUEM JDYTOro:

v

r—3 x—

pory il ¥ (z-3)(z+3)=(z—1){z+1)?

w|



6. MippaunoHansHble ypaBHeHUA
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3. Ilpu kakux a ypaBHeHust Oy1yT PaBHOCHJIbHBI:

Va2 + 3a+2)r+6a=2z+2) =
Va2 + 3z - 3a —a? = 2(z + 2)?

BapuanT 8

1. PaBHOCHJIBHBI JIM CJI€AYIOIHE YPABHEHNST !

a) \/xi(r-5)=zu |z| -V -5=zx,

6) Vi+1lvVr—1++vVz—-2yz—1=yz+6y/z—1un

V(z+1)(z—=1) + /(z—1)(z—2) = /(x+6)(z—1).

2. Kakoe u3 JiByX ypaBHEHHH SIBJISIETCSI CJI€JCTBHEM JPYrOro

l‘!"? I+3 2
g u 2z + 3 =01

3. Ilpu kakux b ypaBHenusi OyJlyT PaBHOCHJ/IbHBI:
Va2 —(2b+ 1)z +2b=2x -2 n
Va2 — 3z +3b— b2 =2z — 27

6. WppayuoHanbHbie ypaBHeHUs

BapuanTt 1

Pemure ypasuennsa 1-5:

(2 —4)yVz +1=0;
2—x=u;

V312 + 51 —2=231 — 17

Ve —2+4+11 -z =3;

5. VaZ-4Yz+3=0.

BapwuanT 2

Lt

Pemnre ypdliHCHHH 1-5:

1. 9-1 \/T—O
v—-2:1:2+5:1:+3=23:+1;
VI—z+ Vo —5=2;
Va2 — Yz —6=0.

SRS
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Bapuant 3
Pemnte ypasHenus 1-5:
. z—vVz+5—-1=0
2. V% =5z +6(z? — 2z — 1) = 0;
3. 2% 4+ 32-5vV2r2+3x+9+3=0;
—E | . +x _ 4.
4, \!m'i"& ﬁ_4‘
5. V3r+6-~+6—-2zx=1.
Bapuanr 4

Pemute ypasnenus 1-5:

1. z—-3+V2x~3=0;

2. VaZ 4+ 7r +10(z® + 2z —4) =0,
3. 22+ 2+ Vel + 22+ 8-12=0}

4 242 24z _ T,

: 24z 2x42 7120

5 V0 -3z~ 7T—2=1
Bapuant 5

Peumnre ypasnenus 1-4: ‘

/ 1 _ 1.
1. {3z —- 3:-55—75,

2. Vi+z—4/zF+1+/1I0+z-6/cF1=1;

3. V2?2 —32x4+2+4+V-22+4z—-3=v—-224+32-2;

4. Yz -2+ Vz+1=3.-

5. IIpn KaKuX G YDABHEHWE HMEET GAMHCTBERHOE DEIeHHE
Va? ~ 4z +3=+/3z +a?

Bapuaur 6

Pemure ypapnenns 1-4:

/ 1 _ 1,
1. \/5&2—~ T~ 100 = V&)

2. Vz-3-2Vz—4+/z+8—-6/x+1=1;

3. V2 -3z2+2+vV—2?+2r=+—-2%2+5x—6;

4, ¥z +5+Vz—-3=2.

5. Tlpn Kakux @ ypaBHEHME HMEET ENUHCTBEHHOE peIleHue
vzt 46z +8=+/a— 3z7
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Bapwant 7

PeunTe ypasHenus 1-3:

1

VARt b+ 1+ Vazt -4z +1=2;

2. (Vz+1+vVz-2)(z-3vV2-2+2)=9;
3. (z+2{(7-a}(Vz-9+1)=12.

4. 1-.[ H KaKHuX a pa‘BHeHHG HMeeT eIHHCTBEHHOES pBIHeHHe
=Bz —1?—15=az+ 77

Bapwvaur 8

Pemuré ypasuenns 1-3:

1

. VT2 -6z 4+ 93+ vzl +62+9=6;

2. (We+2—-vVz-~1)z+3/z~1+3)=9
3 (z—4)5-z)(vVz—6+3)=24.

4

7.

. Tlpn kakux a ypaBHEHME HMEeT ¢AMHCTBEHHOE pelleHue
V8 —z2 — 15 =ar—17

NppaunonaneHble HepaBeHCTBA

Bapuanr 1

Pemnre sepapencrea 1-5:

=W e

5

VT —2<3;
VT +1>/3 -z
T+ 2>z
. =3z +2>0;
. V3z—zi<d—z.

BapwanT 2

Pemnre repasencrea 1-5:

1
2
3

4.

]

B -z <2

VT +H2> V6 —x;
. \/m>:z:;
T—4/z+3>0
. VEl—dr L2 -




24 10- KN1. CAMOCTOATEJ/IbHBIE PABOTHI

Bapwuant 3

Pemure nepasencrsa 1-5:

1. (z+1)V9-222>0;

z+2yz-3 _
2 =2yz-3> "

3. Va2 —-bz+4<z-3;
4. V2—z+Vzx+12-1;
5 Ve—1+Vz+2>Vz+T7.

BapuanT 4

Pemure Hepasencrsa 1-5:
1. (x—2)vV16 —22>0;

a:+3(:c—2 ;
2. /a2 <0

3. Vzt—z-2<z—-1;
4. Vz+4+VJ1-z22-3;
5 Vz—2+ Ve +1>+z+6.

BapuanT 5

Pemure nepasencTsa 1-5:

1. z—-3< x4+ 9, B OTBET 3aNUIINTE KOJIUYECTBO LEJBIX Pe-
IIEeHUI;

2. V2zr -1+ +3<3;

3. V222 -2z 4+5—222 -2z > 1;

4. Vz+3—-4Vz—1+Vz+8—-6Vz—-1>1;
. |l +2| - 3| < V322 -3.

BapuanT 6

o

Peunre nepasencrsa 1-5:

1. z+41<+/z+ 16, B oTBer 3alUIINTE KOTUIECTBO LEJbIX Pe-
IIEHUIA;

2. Vb —4++3z+1<3;
3. V2242 +10—vVz2l+2+321;




8. MNokasaTenbHble ypaBHEHUs U HEpPaBEHCTBA
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4. Vz+2/z—1+Vz-2V/z—-1>15;
||z + 3| — 2| < V3z% =3.

Bapuant 7

Pemurte nHepabencrsa 1-5:
Vhr — 212 +3<3 —
3{21;-1- —2— \/1+2x

VTr+2 20,
3 ;>L.
D VEkl T 22—
4. 3z +4>+/9+4z(z + 3) + V—222 — 8z + 10;

5. V922 — 48z — 21 + V922 — 51z — 15 < |3z — 6.

BapuanTt 8

Pemnre nepasencrsa 1-5:

1. V3z2+5z-2<2+z;

o V3THl—/3r-Ti-3 478

' V7242 !
1

2 Voma 2 o4l

3.

4. 4z —5> /1 +4dz(x — 1) + V822 + 40z — 32;

5. Vdx? — 4z — 84 + V422 — 6z — 85 < |22 + 1.

8. [lMokazatenbHble
ypaBHEHNS1 N HEpaBeHCTBAa

Bapuant 1

2
Pemmre ypasrenue 7% —3+2 =1,

p 2N 9
eluTe HepaBeHCTBO 5 > Z

Pemmure ypaBHeHne 4% —3.4% —4=0.
Pemure nepaBeHCTBO 471 4 47 4 47+1 L 84,
Peunmre ypasuenne 2212 — 22-% — 15,

AT T R e
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Bapuanr 2

2
PemuTe ypasHenne 5% -1 =1,

P 9V 8
enTe HePABEHCTBO | 4 < 27

Pewnre ypasnenne 5% —4.5% =5,

Pemnre sepaBeHcTBO 7% + 781 4 7542 5 399,
15
4

A

Pemnre ypaBnenue 2° —27% =

BapuanT 3

1\ _ /T
1. Pemnre ypasHeHHe (@) =43

2 22 —5z+4 25
Pemﬂ're HepaBeHCTBO (g) > T

2,
3. Pemnre ypapsenne 3223 = 2—a+l 4 1,
& x
4, Pemure HEPABEHCTBO (,%) -2 (%) > 3.
5. Pemure ypaBuenune 64 =2.27% — 36%.
BapuanTt 4

T
1. Pewure ypasHeHue (21—7) = 3.

: x+2+% 1
Pemmre nepasencTso (5) > 33-

Pemure ypasHeHue 2 -3~ 2+2=3-s+l 1
Pemure nepasencreo 4% + 271 — 8 < 0.
Pemnre ypasnenue 4% 4+ 10% — 2- 25% = (.

R

BapuanT 5

1. Pemmre ypaprenue 4% — 3°—05 = 32+05 _ g2z-1
2. Peumre nepasencrso v/36% — 622 > 36 — 6%,

3. Pemure ypapuenne (V7 + 4v3)% + (V7 ~ 4V/3) =4.

2 +3z .
4. PeminTe HepaBeHCTBO ( o 11) > w



B. NokazaTenuHbIe YPIBHEHVS U HEPABEHCTBA 27

5. Hadtpqure BCe 3HaveHHs NapaMeTps o
HeHue He umeer kopuelt (0,2)F = %‘-_i'a—.

TIPY KOTOPBIX ypaB-

Bapwant 6
1. Pewnre ypapuenve 4.720H4 32046 _ o 722+3 4 320438 -,
2. Pemmure nHepasencTso V21422 —1 > 2 — 2%,
- 3. Penfure ypasuenne (V4 — v/15)% + (V4 + 15)% =8,

-z
4. Pel_uwre HHEpABEHCTBO ( 31;’ 13) - 22~23£403

5. Haitnure BCe 3HAUeHHA mapaMeTpa @, NPH KOTOPBIX YpaB-

HeHue He uMeeT Kopuett (0,6)° = %.

Bapuanr 7
1. Peuwnite ypaBHeHHe
2123:—]. _ 461‘—1 + 84.1:—2 _ 16333—1 = 1280.
2. Peunte nepaseHCTBO
g2ef-a+2 _ g22?-2-1 > 52ri—z+1 + g2e-z-1
3. Pemmnte ypasrnenue
22-23+1 _ z2-9z—1 _ _ 4
(2 + \/§) + (2 \/g) = 33

2 ] .
4. Pemmyre nepasencrso 425 105 4 97" <3 —sin? 2.

5. Haﬁ,a.u're RCC 3HAYUEHHA NapaMeTpa &, IPH KOTOPbLIX Ypab-
2x2+1

HEHHE UMEET €JUHCTBEHHOS PEHICHUS 47 _9aF113 =a.

Bapuant 8

1. Pemnte ypaphenue 9-4%% 4 64.16%71 4 256 . 2458 = 448,
2. Pemnre nepasetcrso 2% +o+l _gei+a—1y ga+e—1_gz’+s
3. Pemwure ypaBueHue ’ g
_ 222 3a+1 222 —3x-1 _
(4 — V15) + {4+ V15) = T/

4. Pemmure nepasenctso 2755+ + 7% >4 3tg2 2.
5. Ha#tauTe Bce 3HAUEHMS TapaMeTpa a, HPH KOTOPHIX Ypas-
N

HEHUE WMEET SAMHCTBEHHOE PElIeHNe g az3T 5 = O
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9. Cucrembl NOKasaTeNbHbIX ypaBHEHIMT'I
N HeEpPpaBeHCTB

Bapuant 1

Pemnte cuctemnt ypassenuit 1-3;
35Y =75
3¥5* =45
224+ 3¥=17

2 22+2 _ 3y+1 =5

{3nr +3¥ =36

3 1

F V=3

4. Pemure cucreMy HepaBEHCTB
{4$—5-2’~“+4g0

1\ ]
>

Bapuanr 2

’
PemuTte cucreMsr ypasHenuit 1-3:

253¥ =24
2u3* =54

n 5% — 3v~1 =16
571 4 3¥ =32
=6

3 127t =16

4, PGIHHTQICHC'I‘BM_Y HepaBeHCTs

1 1
3£§) ~4(3) +1>0
oz —dz ~.<~_ 16
Bapuant 3

PermnTe cucreMs! ypasHenuii 1-3:
| {6477+ 64W =12
645ty = 4/2
, [92-43= VT8
‘ 2:::/81 A e/'g‘= 6
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3.1':+3'f 1

3. ¢ 3 3
25Y = 32

4. Pewnte cucTeMy HEpaBEHCTB
1 x2+2z 1 16—z
() " <(3)
2% 32 >0
2 5

BapIﬂaHT 4

Péu‘.'tm:e. cucTeMbl ypasHendi 1-3:
1 3 - 2% = 77
V3 -2 =

0 \/57-3/5?:125
Ol VIIE . J4Y =88

8§.9¥ = 41.5x+0.5
5 {5% =0,25- 5

4. Pemnre crcTeMy HEDABEHCTB

K]
_t 1% 3=
2=+ 2S~(2) )

Bapuant 5

PemnTe cncremer ypasuenuit 1-3:

1 ym2—7x+12 =1
c+y=26

3\TY_ (2\TY_ 65
. [3) -(3) =%

xy—x+y=118

112 —2.5Y =71
3. {112 +2.58 =21

11¢0-2 1 5% = 16



30 10-i KN, CAMOCTORTENBHBLIE PABOTEI

4, PeluTe CHCTEMY HEDABEHCTB
1 3 1
-1t 3] <31

gy T-+4
(3) -
&

BapuaHTr 6

Pemure cucremer ypassennit 1-3:
{Iy2—91;+20 =1

T—y=37
g\ Tty 3 x+y_gz
2 (E) +£§) =36
27 =16~
5
T4+ 3" =10
3. ;L
2:37+7 =13
772 - 2.3V =31

4. PeumuTe cucTeMy HepaBEHCTE

3vE 4 3vE-1 | 3vE-2 13
4l22=1 9. ol2e=1l _ g5

BapuanT 7

Pemnre cucremsl ypasuenutt 1-3:
2¢Wt) —3.2% 1 4=0
{2"’9 +2T=6
9 {a’”by =a
" leF(1+ ) =2a
npu a>0; 6>0
20HY = 2% 4 ¥
5 {M= VE - VT
4. Peumwrre cucremy HEPaBEHCTB
{9\/5’:’3+3<28-3 zT-3-1
3221l 4 3 < 4. gl=-1
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Bapwaut 8

Pemivte cucrems! ypaBaenuit 1-3:
6% + 6%Y =42
= {30 + 6v(a—1) = gy
5 {a’:(2 + ) =3a
etV =a
mpn e3> 0 b>0
=3T3 49
WAE
4. Pemmre cucreMy HEPABEHCTS
{ 4927 1 2 < 9.3V

3lz+2 4 3le-1l > 08

10. CeoiicTea norapudmos

Bapuanr 1

1. Brraucnure:

a} logy 8 —logy 27, B) 320834,

6) logyp 3 +logia4,
2. Ha#inute obnacTte onpenenenns pyHxpi:

a) y=log,(4 ~3z—2%), 6)y= 10g1 -—é%té
3. Jano: 1g2=aq; lg3=05b. Hafigure 1g24.

BapwanT 2

1. Briuucnure:
a) log, -é + logg 125, B) 27 10825,

6) logs 2 — logy %—,

2. Hanawre obnacts onpeneieHus: pyHKIuiL

16—
a) y=logy (2 -5z +22%), 6)y=logs 2 3mx+2'

3. HJawo: lg2=a; lg7=>5. Hatigure 1g112.
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Bapwanr 3

1. Brryucaure:

3
a) log 1 V3

3 1
6) 12/08144 4+log1p 2

8) log; 27— log;S

logs 1
2. Ioctpotite rpaduk dyHkuuu y = logy(1 — x).
3. Hano: logs2 =a; logg5=>b. Hanaute logs 5.
% logy (22 —B62x49)
4. Ynpocrure: (%) 2 .

BapuwanT 4

1. Boiuncanre:

a) log%(27\/§),

6) 7log7 3+}og494,

log., 64

B) log 48—logy 3°
2. TlocrpoiiTe rpaduk GyHKIAN Y = log%(:t.' -3).
3. Hano: log 4 7 =a; log;45=>5. Haltaure logg 28.
4. Vnpocture: 4~ 0gie(z?—dz+4),

Bapuaut 5

1. Breyucaure:

a) logo7(5v2 —7) + loge(3 + 2v/2),

6 3logy 15 log; 9—2 logj 15—log5 9
) logg 9—logy 15

81
3. Ilocrpotite rpaduk dyHkmuH ¥ = |10g% lz] + 2|.

logs a 1
2. Ynpocrute: ((—1—) ? +41+41°E46) 5 Toga5

4. Cpasnure uncna logy 5 u 2%.
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BapuanT 6

1. Beruucnure:
a) log,(7 — 4v/3) + logg(26 + 15v/3),

log, 14 log, 7+log5 14—2 1052_
log, 14+2log, 7

log; a
2. Yupocrure: ((6%1) 49 + pl+logs a) 2 W

3. Hocrpoiire rpadux byskuun y = |log, |z|.

6)

4. Cpasnure uncia logs3 n %

Bapwuant 7
1. Borancaure: lgtg1° - lgtgd® - lgtgb® -+ - 1gtg89° —
—(lgtg1° +1gtg3° +lgtg5° + - - + lgtg 89°).
2. Cpasuure uucsa logg 9 u logg 10.
3. Hamo: log; 12 =a; logyp 24 =b. Haitnure logs, 168.
4. Ynpocrure: 5V10856 _ gv/108635,

BapuanT 8
1. Berapcimre: lgtg1°-lgtg2° -lgtg3® -« -« lg tg 89° —
—(lgtg1° +1gtg2° +1gtg3° + - - - + lg tg 89°).
2. Cpasnure uncia logg 10 u lg11. :
3. Hano: logg 30 = a; log;524 = b. Haitaure log, 60.
4. Ynpocrure: 2V10823 _ 3v/10g5 2,

11. lorapncdpmuyeckne ypaBHeHuUs
U CUCTEMBbI

BapuanT 1

1. Pemure ypasnenue loggz =1 — logg 3.
2. Pemure cucremy
logs « + loggy =1+ logz 2
{log25(:r: +y)=0,5
3. Pemnre ypasnenune logg(z + 1) + logg(2z + 1) = 1.
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4. Pemmnre ypabheHue logyz + logy z + logg z = 11.
5. Pemnre cucremy

T2 4 y* =425
lgx+lgy=2
Bapuant 2

1. Pemwure ypaBHenne lgz =2 —1gbh.

2. Pemure cucremy

log,z + loggy =1+ log, 9
logy(x + y) = logy 5+ 2
3. Pemmnre ypabnenue logyx + logo(z +2) = 3.
4. Pemnre ypastenue log, z + logg x + logyy = 23_2
5. Pemure cucremy

2 +y? =5
lgz+1gy=Ig2

Bapwanur 3

’

1. Pemmre ypasuenne logy(z? — 3x) = 2.

2. PemrnTe cacTeMy

logyx + logay =4
2lgz —~lgy+1g2=0

3. Pemute ypasHernne log, logs log, x = 0.

4, Pemivte cHCTEMY
plogay — 3
Ty =6

5. Pemnre ypapnenue logs 22 + log, 2% = 8.
Bapwaut 4

1. Pemmre ypasnenue logs(z® — 8z) = 2.

2. Pewnre cucremy

logsz + logsy =4
2lgy—-lgz+1g3=0

3. Peumnre ypasuenue log, log, log £z = %
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4. Pemnrre cucremy
mlﬂgﬁ y.-_" 64
xy = 500

5. Pemmre ypasuenne logi 22 — logg 25 + 2 = 0.

Bapuant 5

17 Pentirre yDaBHEHHE
6log, () — log3 2% = 2.
2
. 2, Remnre cacreMy
| logy(2y) ‘%1082 z?=1
log,z y” + log(y +6) =4
3. PemmmTe ypasuenne zi%825 4 510827 = 10,

4. Pemure cucremy
log?y + logy z - log, y — 210g§zc= 0
2y —ay? =1

5. Pemnre ypabHeHRe
logy g, (62% — 5z + 1) — log;_3, {42 — 4z + 1) = 2.

BapuauT 6

1. PemuTte ypasHeHue
log2 22 + 3 = Tlog(—=x).
2. Pemnre cucremy
logg sz43(x%y%) + 1=1log, v
lo x + J'. lo 2 _ J‘.
3. Pemnte ypanuenune z'%8:7 4 78T = 14,
‘4. Pemnte cucremy '
{10g3 x -210g3 y+2logiz—logly=0

Ty ,%:28

5. PemnTe ypabBHeHHE
l0g347(9 + 4x” + 12z) + logg, 43(62% + 23z + 21).= 4.
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Bapuant 7

1.
2.

Penmmre ypasHenne 5loss = 4 glogs = — 1,
Peninre cucremy
{y T

logg y - logy(y — 3z} =1
Ckonbko pa3nuYHLIX KOPHel MMeeT YPABHEHHE
logy (40 — 522 + 222%) =z + 37

. Peiure cHCTEMY

2

log,(65 —f*“) =4-y
logy (ng%) = loga(z — 1) — logy(2 — x)

. Ilpn xakux a ypaenenne 21g(1 — 2} =lg(az) umeer eaus-

CTBEHHOE penteHne?

BapuanT 8

1.
2.

Pemnre ypasHenue glogdz + zlots T — 12,
Pemure cucremy
s

log, = - log,(y — 22) =1
CxoJsibKO pasiYHbIX KOPHEHN MMeeT ypaBHEHue
logs(54 — 222 + 223%) = 1 + 37

. Pemure cucremy

{logz(:r2 +y?) —logy z =logy(3y + z) — 1

gyl N z
log, (2y2+y—:r+2 = log, y " 1
ITpu xakux a ypassenne 21g(l + z) = lg(a:r:) MMEeT eAMH-
CTBeHHOE pemeHune?

12. Nlorapupmunyeckne HepaBeHCTBa

Bapwaut 1
Pemnre HepapencTea 1-5:

1.
2.
3.

lOg%(I+3) 2 -

log§m+log%m—260;
2

logg(x? — 4z + 3) < 1;
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4. log2 1. 1;

lg :I:+lg:1-3
5| zlg:,:_l < 1'

Bapnanr 2

Pemnre nepapencrsa 1-5;
-1, ‘10g§ {(z+1)2-

2. logda —logyx — 6 < 0;

3. .log’r(:c2 -3 +2)2—

4. log1

lg :r:~lga.—4

5. lg z--1

> 1.

Bapuanr 3

PemsuTe nepasencrsa 1-5:

1. logy EP < 14

2. {5z — 2)logé z <0
3. log%(:z:2 — 3z +2) > logy (6 - z? + 4z);

-

loga(x — 1) +logaz < 1

5. (%)lgm < 100.

BapuanT 4
Pemure vepasenctea 1-5:
I. logn 43" 1 =—2;

2. (2z — 3)log2:::20;
3. log%(:rz—:B—2)>logi_(3—:c2+2a:);

4. logz(z +2) +logzz < 1;

5. (f)loggm—l <4
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BapwanT 5
Pemrute nepapercTsa 1-5:
1. |z -2 %351,
e Y
2. log% logg il < 0;
3. log,(3 —z) - logg,_1(3 — z) <log,(3 ~ z) - logs_4,(3 — x);

4. /T —logya® +logyzi > 4

5. (4—3 +3- ga+1 )log-; z—log, T2 < 1.

Bapuaurt 6
Pemrure nepapenctsa 1-5;
1. |x|$2-3r+2< 1;
z—4 )
2. log‘/g-logé 1—=2 2 -2
3. log,_5(5—z)-log, 1 (5—z) <log,_5(5—x) logs (5 —x);
4. /T+logyz? >logy 28 —3;.
5. (3.1:+2 + 3—m)3lga:—lg(2x2+3:c} <1.
Bapuant 7 g

Pemture nepapeHcTha 1-5:
1. logg (52 —z) 22
2. log,(2* - 1) - log%(‘Z“H —2)> -2,

3 _log, z? log? z—3
3. z2 % g b 1

] -

4. logpyyo(1—9%) <logjog4g){1+3%) + 1085045 (5 +3* 1) ;
5. 491065 5log.T _ 2 >0,

BapwanT 8
Pemwute HepapencTsa 1-5:
1. log,_, (322 ~2) <2
2. loga(18 — 2%) log, 5% < 1

' 3. x%—iogz x? > m]og% :c—%;
4. logz,—y)(25% — 97%) < log|z,—g (5% + 3%} +
+ log3,—3; (557! + 3%71);
. 310822 4 410823 90

=4
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13. OnpepeneHue
TpUroHomeTpu4yeckux pyHKLKUiA

BapuanT 1
1. TlepeBeauTe U3 rpagycHON MEPEI B PAOUAHHYIO!
a) 360°, 6) 120°, B) 270°.
2 Hepene;m're u3 paénnaﬂnoﬁ Mepsbl B IPAJAYCHYIO!
T
) 3’ 6) 6 ' B) T.
3. PemnTe ypapHeHHs:
. a) 8in2zr =0, 6) cos(z - §) = —1.
Bapuanr 2
1. IMTepeBeuTe U3 rpagycHONl MEPHI B PaIRAHHYIO!
a) 90°, 6) 210°, B} 150°.
2. TlepeseauTe U3 PAAMAHHON MEPHI B IPAAYCHYIO:
a) & 6) 3X B) bx
6’ 2! 4
3. Peummnre ypasHeHus:
a) sin(z + £} =1, 6} cos3z=0.
Bapuart 3

1. IleperenuTe U3 paauaHHON MeDHl B IPaAyCHYIO:
in 2n il
a) 1 6) o B) &
2. Ha enuanuHON OKDYKHOCTH IOCTPOATE TOYKY, Oy YEHHYIO
nosoporoM Touke {1;0) Ha 3amaHHBI yros:

a) , 6) %, B) -5;13-
3. Brruncaute: sin’ T-tg5 —cosg +ctgg.
BapuanTt 4

1. Ilepesenwre u3 paguaHHON Mepm B IPaRyCHYIO:
1w & in
2) T8 ) 12> 5) Tg-
2. Ha emunHuynolt OKPY>XHOCTH HOCTPONTE TOUKY, HONYYEHHY O
nosoporoM Toukn (1;0) Ha 3amaHHLI yrou:

1r 7 2
a) Ea ) 6} T! B) _‘T

3. Boruucnure: cos § + 2sin § +4cosw + é—tg2 3
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Bapuaut 5
1. TlocTpoiiTe Ha eIMHEYHOM OKDY>XHOCTH TOYKH, COOTBET-
CTRYIOIIHE:
a) coscr:—%, 6) sincx:%, B) tg o = V2.
2. Briuncaure: sin’ +sm 3 —tg

3. PemnTe ypasHenus:
a)cos(2z —§)=1, 6)2sin®z —5sinz+2=0.

Bapwant 6
1. TlocTpodiTe HA ENMHWUYHOR OKPYXKHOCTH TOYKH, COOTBET-
CTBYIOIHE:
a) sina«:—%, 6) coscx=-1§, B)iga=2.

2. Berancnure: 3tg? I — cos? § — cos? §.

3. Pemrure ypasnenua: .
a)sin(2z + 2)=1, 6) 2cos’z+5cosz +2=0.
Bapuanr 7

1. HMueercst kpyr paauyca 1. HaBaure uenrpanbubl yrosn cex-
TOP& C paJuycoM 2, eclM HX IXOIIAIH PABHEIL

63{5—23{30?

2. CyuiecrByer Jin TaKoe ¢, 4To Sing = 2
3. Pemure ypaBHeHus:

a) 2co0s?2x —cos2z =0,

6) 2sin*z—3sin?z +1=0.

BapwaHT 8

1. Umeeres xpyr paguyca 2. Habliure neHTpanbHbif yros cex-
TOpa ¢ PajHycoM 3, CJlH HX [UIOHEJH PABHBI.

44/14-3v33,

2. CymecTByer Ju Takoe ¢, 4TO Sing = 5
3. Pewiure yparHeHHs:

a) 2sin’2zx —sin2z =0, .

6) 2cos*z —3cos?z+1=0.
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14. TpuroHomeTpuyeckmne Toxaecrsa

BapwanT 1

1. Onpejennre 3HaK BbIPAXKEHHUS:
a) sin 182°, 6) cos IF,  B) tg0,9m.
2. Boruncimre sin(—45°) + cos(—45°) + 3 tg(—45°).

3.. Yupogrure:
) cos® 2a—1

1—sin’2a’ 6) sina + cosa - tg a.

HopuoRF 2
1. OnpezesnTe 3HaK BBHIPAXKEHUSA:
a) sin230°,  6)sin97°,  B) tg 3Z.
2. Borauciure 4 cos(—60°) + 2sin(—30°) + 5 ctg(—45°).
3. ¥Ynpocrure:

1—sin’ 3o .
a) cos? 3a—1" 6) cosa +sina - ctga.

BapwanT 3
1. Onpejiennre 3HaK BBIPAXKEHHUS:
a) tg 112° - sin 165°, 6) sin2-cos2-tg4.
2. Beraucanre:

3. Yupocrure:
1

1
a) Tttg?2a T THctg? 2a’
6) (1—cos’a)tg?a+1-tg2a.

Bapuant 4

1. Onpeaenure 3HAK BbIPAXKEHUS:
a) tg 300° - sin 220°, 6) sin3 - cos4 - tg5.

2. Berumcnure:

sin (—%) - tg (—%) + 3cos T + cos (—g) :
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3. ¥npoctrTe:
1 1
+
1+tg® § * l4ctg”$’

6) sine - cos a(tga + ctga).

2)

BapuanT 5

—h2
1. Hauo: cosz = @; ¥ <a<2r. Haiimure sinz; tgz;

ctgx.

Jsino—cos o
2. a} Hano: tga =15 Bermcaute e p——

' _ 2 cos® e—7 sin® o
6) Hawo: ctga = —2. Buiunciure 3cos? afdsinacosa”

3. YupocTtrTe BHIpaXeHHUE, €CI T < & < 37”
l-cosex  [l4coso
14cosor l—cosa’

’

Bapuant 6

1. Jauo: sinx=ﬁ; % <z <. Haftmmre cosz; tgz;

ctgx.
2. a) Hano: tga=0,5. Brruncnnre %,
6) Hano: tga=2.
3sin®a+12sin o cos atcos? o
sin® a+sinacosa—2cos o
3. ¥YnpocTHTe BLIpAXKEHHE, eCJIH -"% <<

lsinag  fl-sing
l-sina Y l+sina’

Broruncaure

BapuanT 7

1. Ha#igure Hanbosbniee 0 HAHMEHBIIIEE 3HAMEHU BEIDAXKEHHA
1 — VcosZ o — 2sin? a.

2. Haro: tgx + ctgx = a. Halioure:
a) tg?z +ctg?z, 6) tgx —ctgr, B) cosz + sin .

sin? a+5 sin® o cos a—cos? o

3. Hano: ctga = 2. Habinure: 2sin’ a3 cos? o
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Bapwant 8

1. Hafimure sanbonbiiee ¥ HAMMEHE ISR 3HAYEHNA BEIPAKEHHKS
1+ Vsin?a + 2cos a.

2. Hano: tgz — ctgx = b. HaliguTe:
a) tg?x +ctg?z, 6) tgr + ctgr, B) tgtz + ctgd .

. 3 3

15. ®opmynsl cnoxenns. [ Bofitible yrabi

Bapuant 1
1. Baiuucimute o GOPMYIAM CAOMEHAA:
a) sin 225°, 6) cos 330°.
2. ¥Ynpocrure:
2) sin 20° cog 5°—cos 20° sin 5° 6) sin 2a
cos 10° cos 5°—sin 10° sin 5°° cos? a—sin® o’

8) sin3a _ cos3o
sin o cosey
sin{a+8)-sin G cosa
) sin(a—f3)+sin Feos o’

Bapuanr 2
1. Beruscnure no bopMynaM CIOKEHHA:
a} cos 240°, 6) sin 210°.
2. ¥Yaopocrure:
€08 5 €08 —+sm ﬁ sin &

) §) ~SHRg sma
sin £Z cos 32 +cos I sin 477 2sin’ &

cosda |, sindox
B) sine + cosa
sin{45°+a)—cos(45°+a)

r) sin{45°+a)+cos{45°+a)”

BapuauT 3

1. Buiuncnoure:
2) sin 030°, 6) cos(~4F), 5) ctg(—).
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2. Yupocrure:

2)

o5 & 6x _cin E gin 82
cos £ cos - —sin Z sin ¥

sin 3% cos - -+cos 3% sin &7
6) 1-tg 14° tg 46°
tg 14°+tg 46°
B) cos2a + sin2o0 - tg o,
r) tga—-ctga.

BapnanT 4
1. Boraucnure:
a) cos(—480°),  6) sin(—5F), B) tg 3£,
2. ¥upocture:
cos 12.1—6' cos g—g—sin ITIJ- sin %g—
a) 3% 3z !

sin § cos 3 —cos £ sin 3
6 1+tg1° tg46°

) tg 1°—tg 46° *
B) sin 2« + cos 2w - ctg «,
r} ctg2o — tg2o.

BapmaHnT 5

1. ¥npocrute:

) c0s 64° cos 4° —cos 86° cos 26°
cos 71° cos 41°—cos 49° cos 19°°

cos(30°—a)—cos 330° cos
sin{30°—a)+sin 120° sin ¢ ?
) sin® 2a—4sin o
sin? 2o+4 sin a—4"
2. Beiuncaure:

6)

4 T 43_7" —4§E 4ZE
sin S-i-cos 8+sm 8+COS %

Bapuaut 6

1. ¥npocrure:

a) c0s 66° cos 6°-cos 84° cos 24°
cos 55 cos 5°4-cos 85° cos 25°°
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) V2 cos a—2 cos{45° +a) ) sin® 20—4 cos? o
2 5in(45°+a)—v2sina’ sin® 2044 cos® a—4 "

2. Buruucaute: cos? + sin? 5’1 + cos“ 57 4 gind 78"

Bapwant 7

1. ¥Ynpocrure:
- 1—tg(45°+a) tg(45°+3a)
a) tz(45°+a)+ctg(45°—3a) +igda,
- 6) 2sin’ da—1
N ctg(§+4a) c032(5T“—4a) '
2. BbI‘I‘HC.HPITB
a) cos ¥ cos &7 cos IZ, 6) sin 18°.

Bapuant 8

1. Ynpocrure:
1—tg(60°+o) tg{30°+5a)
) tg(60° +a)+ctg(60°—5ay)

tg( 21 —4&) sin? ( ox +4a)

6) 1-2¢cos? da
2. BbI‘IHCJ'[H’I‘B
a) sin {zcos § cos 25’, 6) cos 18°.

16. ®opmynsl Nnpusegerns.
[peobpa3oBaHue
CYMMbI B Npou3BeaeHne

Bapuant 1
1. I’Ipmse;.l,u'l‘e K HaHMeEHBIIeMY IHAUEHUIO [TOJOMKHETENBHOO

apryMeHTa:
a} cos123°, 6) tg256°, B} sin 1145"

2. IlpeoGpasyiiTe B NpOUIBEICHHE!
a) cos 50° + cos 20°, 6) sin 2a — sin 10c.

: o Sinatsinda
3. Yupocrure cosatcos3a’
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BapwanT 2

1. TipuseauTe XK HAUMEHBIIEMY 3HAYEHHIO IOJOKUTE/IBHOTO
apryMeHTa:
a) sin216°, 6) tgl74°, B) cos 1T
2. Ilpeobpasyitte B npon3penenue:
a) sin 12° + sin 20°, 6) cos 6 — cos 3av.

cos 2a—cos 4o
3. YnpocTrre cos 2¢+cosda’
Bapuant 3

1. ¥Ynpocrure:
cos (a + g) cos(37 — &) +sin (a + %ﬁ) sin(37 + a}.

2. Hpebﬁpaayﬁre B [POU3BEICHHE!

a) sin 50° 4 cos 20°, 6} tg25° — ctg 55°.
cos a—cos 20r—c06 4a-+cos Sa
sin cv—sin 2or—sin 4a-sin 5o

3. ¥Ynpocture

Bapuant 4 #

1. ¥Yopocrure:

cos (a + -3;) cos (a - 5;) + sin{c — 37) cos (a+ %T) .

2. TlpeoGpaayitre B npousseleHUe:

a) sin 10° 4 cos 40°, 6) tg40° + ctg 20°.
cos a—cos Ja+tcos ba—cos Ta
sin ev4-sin 3ax+sin Sa+sin Ty *

3. ¥Ynpocrure:

BapuauT 5
sin{z—n) cos(z—27) sin{2w—:x)
m( _z) ctg(r—z ctg(3“+m)

1. Yupocrure:

2. Berucnure: _
~ sin{—1,8x) cos 0,37 +cos 0,27 sin(—1,77}

cos 0,125+ cos( 43“) cos 3% sin 37

3. Hpeobpaszyiite B mpousBenenne:
1 — 2cos o + cos 2a.
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Bapuant 6

sin(o+7) cos( 3 —a) tg(a—})
os( z +a) cos( e +a) tg(r+e)’

1. ¥Ynpocrure:

2. Buruncnure:
sin 0,37 cos(—2,87)+cos 0,37 sin(—2,8%)
cos 0,37 cos 2,37—sin 0,37 sin(~4,37) °
3 Hpeoﬁpasyﬁ're B NpOH3BEIEHHE:

1 — 2sin e + cos 2ex.

BapmaHT 7

1. ‘Borancure: sin (—28) cos 7 tg 37 otg (—41) .

9y _ cos?(da—37)— 4cos°‘(2a —7)+3
» 9 TIPOCTHTE: 52 (dat3m) +4 cos?(2atm)— L
3. IlpeobpasyiiTe B MpoOU3BEAEHAE:

tgba — tgdo — tg 20,
Bapuanut 8

1. Boruncsmure:

sin —ll—ﬂ cos —l3—ﬂ.t —5—- ct -§£
6 6 )& E\"3 )

sin?{a—m)—4 cos

2. Ynpocture:
P cos? (a~ 57" )

3. HNpeobpasyliTe B npou3BeeHHE:
ctg 6o — ctg 4o — tg 20

17. Npocreiiwwne
TPUroHoMeTpu4eckne ypaBHeHns

Bapuant 1

1. Beruncnure:
a) sin (arcsin1), ©6) cos (arcsin3), ) sin (arccos ).
2. Pemure ypasreHus:
a) cos2r = — é, 0) sinzcosz = 5?,
B) 2sinz + 1 =tgx + 2sinxtgz.
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Bapwant 2

1. Brruncnnre:
a) cos ( arccos % , B) cos (arcsin {) .

6) sin (arccos %—5 .

2. Pemnte ypaBHeHus:

a) sin§ = --3?,
6) 2coslzr=1— %,
8) 2cosz— 1=2coszctgz —ctgz.
Bapwant 3
1. Pemure ypaBHeHHS:
a) cos® (3x — )= %,
6) sin7xcos3x — cosTxsin 3z = —1,

B) sin2ztge —tgx Hsin2z =1.
2. Beruucaure:

a) tg | arccos %2:) , 6) sin (2arcsin %) .
Bapwant 4
1. Pemure ypasHEHHS:
a) sin®(2z+ §) = :41-,
6) cos 3z cos 6z + sinbzsin 3z = —1,
B} cos2xtgzr +igxr —cos2z =1
2. Briuncante:
a) ctg (arcsin 3}, 6) cos (2arcsin 2) .
Bapuaut 5
1. Brruncnure:
a} cos (arcsin # — arcsin )
5 15/ +

6) arctg (tg 110—_.,?’-) .
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2. Pewnre ypasnenue sin4z —cos2z = 0.
3. Pemwre ypasuenue cos(arccos(dz — 9)} = z% — 5z + 5.

Bapuaur 6

1. Borumcsre:
a) sin (arcsin % + arccos g) ,
-+ B). arctg(tg5).
2. Pemrnre ypasuerue sin 6z + cos 3z = 0.
3. Pemure ypasuerue sin(arcsin(z — 1)) = z? — 4z + 5.
. BapwaH'r 7
1. Beruucnure:
a) tg_(arcsin (—%) 4 arcsin %) ,
6) arccos(sin12).

2. Pewnre ypasuesue sin2z + cosdx = 1.
3. Pemure ypasuenne arccosz =1 + (z? —1)2.

Bapwant 8

1. Beruncnure:
a) tg {arccos (—3} + arccos 2),
6) arcsin{cos8).
2. Pemmnre ypasHeHue cos2z — cosdzr = 1.
3. Pemmure ypasnenue 2arcsinz = —7 — (z + 1)2

18. TpuroHomeTpuseckune ypasHeHUR

Bapwant 1
Pewnrte ypapsenna 1-5:
1. sin?z —sinz —-2=0:

3sin? 2z + Tcos2z — 3=0;
sinx — cosx = 0
sinz —sin 3z = 0;

A

cosx —sinxz=1.
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Bapuant 2

Pemrnte ypasraenus 1-5;
cos?z —3cosx+2=0;
2cos?z + 5sinz ~ 4 =0;
sinz 4+ cosx =0
cosx + cos 3z =0

5 cos3 +sing = -1

Ll o s

Bapwant 3

Petnute ypannerna 1-5:

4sin?z + 3sinzcosz — Tcos? z = 0;
cosz + cos2z + cosdx = 0;

3sinx —4dcosz=5;

cos? = + cos? 3z = cos? 2z + cos? 4x;
5. cos2x =cosz — sinz.

Wb

BapuanT 4

ra
Peuure ypasueuns 1-5:

2 cos?z + 3sin 2z — 8sin?z = 0;

sin 3z + sin bz = sin 4x;

3sinz +4cosx = 3;

sin? 2z + sin® 3z + sin® 4z + sin® 5z = 2;
5. cos2x=cosz +sinz.

Ll

BapwanT 5

Pemnre ypasnenna 1-3:

1. 1 —sin2z =cosx —sinz;

2, sin 2z sin 6z = cosx cos 3x;

3. tglr+otgle+tg?r +otglz =4

4. Hano: —2<zx <2
Pemute ypasnenue 4sin®z(1 + cos2z) = 1 — cos 2z.

5. YeranoBuTe, NpU KAKUX 3HAYEHHAX TAPaMeTpa G YpaBHe-
HHYE UMEET pellleHHe, H PellHTe ero:

cosz + cosbz =a’ — 2a+3.
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Bapuant 6

Pemrure ypasnenus 1-3:
1. 14sin2z=cosz + sing;
2. cosdx cosTx = cos bz cos 3z;
3. tg¥z +ctgiz +tglz +ctgiz=0.
o4 'J-I&HOE —1 <z < 1. Pemure ypapHeHHe
cos 7z + cos? 2z = 2sin® 2z — cos z.

5. YeTamoBUTE, NPH KAKMX 3HAYEHUAX NapaMerpa o ypasHe-

HUe HMEeEeT pemenne, ¥ DEILUTE ErO;

sin z — cos 2z = 4a° + 4a + 3.

Bapuanr 7

Pemure ypasnenust 1-4:

1. 4sin®z —sinz + cosz = 0;

2. llsinx+1lcosz —bHsin2x =7,

3. cosT + cos2x + cos 3z + cosdx = —%;

4. (2 + m) (4 — 2cos?4z) = 1 + 5sin? .

5. Qupenenyre KOTAYECTBO KODHEH YPaBHEHUA (cos T + %) X
x(sinz — a) =0 #a npomexytke [0;27).

Bapwanr 8

Pemnre ypasnenns 1-4:

1. cos® 2z — cos2z +sin 2z = 0;

2. sin2z + bsinx + Scosx =0; _

3. cosiz +cos4:r+c056:n+cos&r=—»%;
4

(5+—g—) (2 - 25inf £) = 7 + cos4z.

smTx

5. Onpenenure KOJIHYECTBO KOpHEH YPABHEHHA (sin T~ %) X
X (cos x ~ a) = ( na npoMexxytke [0; 2]
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19. TpuronomeTpuyeckne
CUCTEMbl U HEpaBEHCTBA

Bapuant 1
Peinure nepasescTsa 1-3:
L sin(z— §) < %;

2. cos{x— L) > %;

3. tgx 2 1.

4. Pemure cucremy
sinxcosy =0,25
cos zsiny = 0,75

Bapuanr 2

Peigure HepapencTsa 1-3:

1. cos (z + %) > —-%;

2. sin(z+ 7} € %;
3. tg5 <L

4. Pemrrute cuctemy
sinzsiny=0,75
cosxzcosy = (0,25

BapuanT 3
Pemmre neparencrra 1-3:
1. |sin2z| € -‘2@;
2. 2cos?z +3cosz —2 <0

3. veos2a < %

4. Pewure cucremy

. . 1
sinxsiny =
4;2
- 1
tgrtpy = 3
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BapuanT 4
Pemnte niepaseHcTea 1-3:
1
1. |eosx| > 3;
2. 2sin’x — Tsinz + 3> 0;

3. Vsinlz < ‘/Ti

. 4. Pemirre cucreMmy

{COS:L‘COS‘y"” g

tgxtgy=1
BapmaHT 5

Pemure nepaserncrsa 1-3:
\/2sm r—sinr—1<sinz+0,5;

2. sin®z + cos m<%;
3. sinz — bsinzcosz + 4cosdz > 0.

4, PemnTe cHCTEMY
sinz +siny=1
CoOsT — Cosy = V3

Bapuaur 6

P'emwre HepasencTsa 1-3:
. V2cos?x fcosz — 1< cosz— 0,5

2. sinz 4+ cost z g,

3. sin?z —dsinzcosz + 3cos?z > 0.

4. Pemnre cucremy
{sina: —siny =0,5

cosx +cosy = 3@

Bapwantr 7

Pemnre nepasencrsa 1-3:

1—cos2x .
L. 2sinz+1 >0;

2. sinzx +sin2zx +sin3z +sindx < 0;
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3. V5 —4x — z%(sin2z +sinz) < 0.
4. Pemnre cucremy

tgx+tgy +tgz=06

tga +tgy =3

rt+ytz=m

Bapwuant 8

Pemmure nepasencrBa 1-3:
14cos 2z
s 2-c+-0$ z+1 >0
2. cos®x + cos? 2z + cos?® 3z + cos? 4z > 2;
3. V5 + 9z — 222%(ctg?z + ctg z) < 0.
4. Pemnre cucremy
tgrtgytgz==6
tgx+tgy=>5
rT+y+z=m

20. CsoiicTBa )
TpuroHomeTpuydecknx yHkKuni

Bapwuant 1
1. Yeranosure 061acTh onpeeneHnsi GyHKIUM
e gl
flz)= sin(3z—2)"
2. Haitanre MHOXKeCcTBO 3HAYEHHH DYHKIHH
f(z) =1+ 3sin(z + 1).

3. Hccnenyiire PyHKUMIO HA YETHOCTh M HEYETHOCTH

_ x3+sin3z
fz)= sin3z—z -

4. Haiiywre nepuon bynkumn f(z) = sin® 2z.
5. Ilpn Kaknx 3HaYEHHSX @ BO3MOXKHO PaBEHCTBO

sinz =a%—17

6. Pemmre nepaBencTBo z - cos3 < sin 6.

7. Onpenennre 3uak pasnocru 0,5 — sin 111—;'
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Bapwanr 2
1. Yeranosure 0BJIaCTH onpe,uenenﬂx byBRIuE
flz)= _21-__3)
2. Habinure MHOXECTRO 3HaveHult byHKIAM
f(z) =2~ 3cos{z + 2).
) TI/f[}cb.frre",u\y1‘}‘1'1"e hYHKIHIO HA METHOCTh K HEYETHOCTH

__ cosdr—z*
f (x) —cos 2z’

4.1 Hamm're nepron, GyHKIHHA f (z) = cos? 3z.

5. Tlpym Kakux 3HAYEHMSX @ BO3MOXKHO PABEHCTBO
cosz =a®+ 1?7

6. PemwnTe HepareHCTBO Z - 8ind 2 sin 8.

7. OnpeneanTe sHax PasHOCTH tg 9?" -

BapuwanT 3

1. YcranosuTe 00/acTh onpenenesus hyHKHup
. T
f(z)=4/sin (a:+ Z)'
2. Haligure mugkecTBO 3HaYEHHH (DYHKUUH
=1-fsin(z- %)
y - 6 *

3. Mccnenyiire $dyHKIMIO H& YETHOCTH H HEYETHOCTD

f(:c) (z— l!cosa:

4. Tlpy xax¥x 3HAYEHMAX a OCHOBHON mepuon GyHKIHN
f(z} = 3sin(awz) pasen 37 :
5. IIpu Kaxux 3HAYEHUAX @ BO3MOXKHO PABEHCTBO
=82 9
COST =77
6. Pewnre nepasencrso |z - ctg3 < cos3.

7. Onpeaenure 3HaK pasHocTH ctg § — V3.
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Bapuant 4

1. Yeranosure 061aCTh ONpPEOENeHEA PYHKIMH

f(x)=4/cos (a: - %)

2. Halinnre MHOXeCTBO 3HaxueHnH GyHKIUK
Fii
y=2+4/cos (:1:+ 5)

3. WccnepyhiTe (pyHKUMIO Ha YETHOCTH W HEYETHOCTD

la )_, !1:-1—1 sm:c-

z+1
4, Tlpy XaKuxX 3Ha4YCHMAX M OCHOBHOH mnepuox QyHKIMH
f(z) = 5cos{mnz) pasex 77
5. TIpM KaKKX 3HAYMEHUAX G BOIMOXKHO PABEHCTBO
sinz = 2a — a® — 27

6. Pemmre nepaseHcTso |z) - tg5 > sin 5.

7. Onpemenure 3HaK Pa3HOCTH 3? —Co8 213—"

 BapuaHt 5

1. Yeranoswre 061acTh onpeeneHus (pyHKIEY

y = 3Vsin 2z — 24/ctg 2.
2. Hatigure MHOXKecTBO 3Ha4eHHN QyHKIHA

y =2 + 2cos 8z + Tsin® 4z.
3. HccnenytiTe hyHKUMIO Ha M€THOCTE H HEYETHOCTD

f(z) = Veosz + 5z® — 2.
4. Haingre nepuon ¢$yHKIHK

y=2c0s (2:1: - Z) + 3sin (33:+ %) .

5. Mocrpoitre rpaduk byrkuun y = cos? Igz + sin® \/igx.

6. U300pa3nTe MHONKECTEG TOYEK, KOODIHHATE KOTOPHIX YOO-

BJIETBOPHIOT YPaBHERHIO |y| = [22: i{‘

7. OnpenenuTe 38aK pasHocTyd sinl — sin 2.
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BapunanTt 6

1. Ycranosure obsacTs onpeaeaeHnst GyHKIHN

y = 5V/cos 3z + 24/tg 3.

2. Haitaure MHOXKeCTBO 3HaueHMit pyHKIUN
= 3 cos? = + 8sin? S cos? &
o 2 4 4

3. Uccrenyiite GyHKIMIO Ha YeTHOCTh ¥ HEYETHOCTD
f(z) = Vsinz — 522 + 2.
4. Haiyure nepuon dyHkuun
y = 3sin (3$ + ;_r) + 2cos (5:1: — %) .

5. Tlocrpoiire rpadux dyukuun y=cos? v/sinz +sin? v/sinz.
6. M3obpasnre MHOXKECTBO TOYEK, KOOPAUHATHI KOTOPhIX Y0~
BJIETBOPSIIOT ypaBHeHUIo |y| =sinz/|sinz|.

7. Onpeznenure 3nak pasnoctu sinl —sin (1+ 22).

Bapuwant 7

1. YcranoBure obsacTb onpesenenus QYHKINT

f(z) = cosz — 3z — 1.

2. Haiymure MHOXecTBO 3navenuit pynkuuu f(z)=cos(sin ).
3. Hccnenyitre PyHKIMIO Ha YETHOCTh ¥ HEUYETHOCTH

flz)= Va2 - cos 2z - tg 3z.
3

4. Haiinure nepuon dynkuun f(x) =sin § - cos® 3.

5. Tlocrpoiire rpaduk ypasnenus 2 + sin?y = 0.

6. YcraHOBHTE NMPOMEXKYTOK 3HAKOIIOCTOSTHCTBA, BO3PACTaHMUsI
u y6uisannst Gynkuun f(z) =2 (1+sing - cos ).

7. Iocrpoiire rpaduk dbynkunu y = 5z/T + V/ — sin? z.

BapwanT 8

1. YcranoBure 061acTh onpeaeneHns HyHRIUN

f(z) = 4Vsinz + V2z — 5.

2. Haitgure Muoskectso 3nauenuit bynkuun f(z)=sin(cos x).
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3. Hccnenyiire pyHKIMIO HA YETHOCTh M HEYETHOCTD:
f(x)= Vat - sin 3z - ctg 2z.

4. Haiiaure nepuox dyukumu f(z) = cos § - sin® 3

5. Tlocrpoiire rpacuk ypasnenus y2 + cos?z = 0.

6. YcraHoBuTe IPOMEXKYTOK 3HAKOIOCTOSHCTBA, BO3PACTAHUS

u yopiBanus dyskunn f(z) = 2(1 — cos 3z - sin 3x).
7. Tlocrpoiire rpadux byakmmu y = 3z v/ — cos? z.

21. Npachukn
TpuroHomeTpudeckux pyHkuUni

Bapuant 1

1. Hocrpoiite rpaduku yHKImit:

1) y=sin2z, . 3) y=2ogsinz,
=tgZ. z __ l—cos2zx
2) y=tg & ctgk, 4) y=1eos?
2. Vcnonssys rpacbuku byHKIpH, PeIINTE HEPABEHCTBO
tgz > tg 3.
Bapuant 2

1. Hocrpoiire rpadukn dyHKIMIL:
1) Y = COoS %, 3) Y= 0,3]Og0‘3 cos;c’

2) y=tg(—2z) - ctg 2z, 4) y= 1—:%-;—-—-31'.

2. Ucnonesyst rpacdukn HyHKIUHA, peuinTe HEPaBeHCTBO
tgz <tgg.
BapuanTt 3
1. Tlocrpoiire rpadbuku dyHkiwit:
1) y=2sin(z+ %), 3) y=tgz-|cosz,
2) y=sinz + VsinZz, 4) y=tg|z|.

2. Ucnone3yst rpadukn pyHKIUA, peruTe HepaBeHCTBO
sin (:r: + %) > sin 7.
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BapuanT 4

1. TTocrpoiite rpaduku ¢yHKImii:
1) y—_—%cos(mv—%), 3) y=ctgx - |sinz|,
2) y=cosz + Vcos?z, 4) y=ctg|z|.

2. Uenmons3yst rpacdukn GYHKIHIA, penruTe HepaBeHCTBO
cos (z+ %) >cos L.
Bapwant 5
1. TMocrpoiire rpacduku yHKIwmil:
1} y:Sil’l&?—\/ﬁCOSI, 3) y:.qf'ﬁ_s—gg;
2) y=/lgsinmz,
2. Uenonnsys rpacduxku GyHKUMH, peInTe HEPaBeHCTBO
(2sinz — 1)/(sinz) < 0; z€ (0;).
BapuanT 6

1. Tlocrpoiire rpadukn dyHKIWIA:

1) y=+/3sinz + cosz, 3) y= —lr

1+ctgsa’
2) y=/Igcosnz,

2. Ucnonnsys rpadbuku OyHKIHN, PEMIUTE HEPABEHCTBO
(2cosx —1)/(cosz) <0; z€ (_%; LA

Bapuant 7

1. ITocrpoitre rpacdukn pyHKImiL:
1) y=2sin (22— %), 3) y
2) y=|cosz|-tg|z|,

i 2
~ sinz—|sinz|’

2. IMocrpoitre rpaduk ypasnenust |y — sinz| = y.
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BapuanT 8
1. TMocrpoiire rpaduxku dyHKImit:
; 2
T 1 el B - e
1) y=15sin(zz-§), 3) Y= sinz+[sinz|"
B sin |2z|
)y= [sinz|*

2. Iocrpoiire rpaduk ypaBHeHust |y — cosz|=y.

22. ObpaTHble TpUroHoMeTpu4eckue
hyHKUUN
BapunanT 1
1. Yeranosure obnacts onpeneneHus: PyHKIIH
y = arcsin(z — 2).
2. Ycranosure MHOMKECTBO 3HaveHU! DyHKIUN
g;= arccos z — 3.
3. Buiuncsmre cos (aresin 4) .
4. Beraucnure tg (arccos %) ;
5. Pemmre ypasuenue arcsin(z? — 4) = arcsin(2z + 4).
6

. Pemure nepasencrso arccos(2z — 1) > %

BapuaHT 2
1. Veranosure obnactb onpeaeneus (pyHKIUR
y = arccos(z + 3).
2. Yeranosure MHOXKECTBO 3HAYEHUI DYHKIMU
y=arcsinz — 2.
3. Boiumcimre sin (arccos 3) .

4. Beruucnunre tg (arcsin % + %’r) :

o

Pemnre ypasnenue arccos(3z — 16) = arccos(z? — 26).

' . iy
6. Peumnre nepaBeHcTBO arcsin 2r > 5
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Bapwaut 3

1. YerarosuTe 00aCcTh onpenenesns QyHKIHY
y = arccos{z — 3) + arcctg vz — 2.
2. YcraHOBHTE MHOXKECTBO 3HaYeHuH byHKIUH
Yy = arcsin vz + 4.
- 3. ‘Bbrfucnure cos (% arccos %) .
4. Berunciure sin{arctg(—3)).

5. Pemmre ypasnenne 2arcsin z = arcsin 2:1:
6. Pemmre HepaBeHcTBO arcsin(2 — 3z) < 7 4

BapuanTr 4

1. Ycranosute obaacTh onpefencHus GyHKIMH
y = arcsin{x + 2) + arctg vV + 2.
2. YeTaHoBHTE MHOXECTBO 3HaueHUH DyHKIMM

Y = arccos vV —r + 2.
b . 1 5
Buruvennre cos (2 arcsin 13)
Buiuucinte cos(arctg 2).

Pemmre ypashnenne 2arcsin 3x = arcsin 2z.

& W

Peinre nepapenctso arccos(4 — Tx) < %ﬂ

BapuwanT 5

1. Yeranosure 0bnacth onpeneneHus OyHKIUA
y = arcsin /1 — z + 2arcsin /.

2. YeraHOBHTE MHOXKECTBO 3HAYEHHH DyHKIMN

Y= arcsinz
BoruvcsnuTe arcsin (Sm 47‘,' )
Boiuncnure cos (arcsin £ — arccos 5 ) .

o1

Pemure ypapnenue arcsinx + arcsin § = o

> ook W

Pemwnre vepasencrso arcsin(3z — 2) > arcsin(bx — 3).
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BapuanT 6

1.

. Beruncinure arccos (COS by

3
4,
5

Veranosure obsacts onpenesienus byHKIUNA
y = arccos(2z2 — 1) + arcsin z.
YeTaHoBUTE MHOXKECTBO 3HAYEHUN (DYHKIHH

Y= arccosz
1111')

mTaTe i in 4 1
Beruuciure sin (arcsm 3 + arccos -\7-5) !

: . m
. Pemmure ypasnenue arcsin z + arcsin § = 5
6.

Pemure nepaBeHCTBO arctg% 2 arctgx.

Bapuwant 7

L

B Sk oo

Ycranosure 0671aCTh ONpeaeaeHus (PyHKIANA

Yy =varccosr — .

YceTaHOBHTE MHOXKECTBO 3HavYeHUH DyHKIMH

1
Y= Varesinz
Berancsure arctg(v/2 + 1) — arctg(v/2 — 1).
[MocrpotiiTe rpaduk dynkuuu y = cos(2arcsin ).
[Tocrpoiite rpaduk dynkuun y = arcsin(sin z).
Pemnre ypaBHeHue arcsin x + arcsin % = %

BapwuanT 8

ks

S AR

Yeranosure obsiacTs onpeneneHnsa QyHKIHH

s 5
U= E—S.ICSIHQE.

YcTaHOBUTE MHOXKECTBO 3HAUYCHHN (hyHKIUU

A 1
Y= Jarccosz
Berauciure arctg % + arctg .1?
[MocTpoiite rpacdux dbynkuun y = cos(2arccos ).

IMocrpoitte rpacuk byHkuuu y = arccos(cos ).
: 2
H ™
Penmnre ypasnenue arcsin z - arccos ¢ = 7g-



KoHTponbHble
pa60Tbl

1 ,D,eMCTBuTeanble Yyucna
. Bapuant'l

1. Berauchure:

6) (32 ° +8h§_)-(%)_3,

B) 4v/5v48 + 3v/40v12 — 2¢/15v/27.

2. CokparuTe apobs Va- ;/;; 2‘/_

3. Cpasuure uncna:

a) V12 - V11 n VI3 - V12,
6) VI8+ V1l u 4+ VI3,

4. Yupoctute

1 2
8—a 3 2° 4—g°
g “] - a + %_2 M 2z l'
ad +2a0% +4 a’ +2a°
Bapwant 2
1. BriuncnuTe:
3 7 . s _3
4 4 _2 — z
i 6@ st (5)
104 648

B) 5v/3v/32 — 71550 + 41/61/128.
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2. Coxparure Apobb

27—y
0Vz2+3 Yz Y+ 3/y?

3. Cpasuure uncia:

a) V14— V13 n V15 - V14,
6) 3+ V17 u 14 +2v/3.

4. Yupocrure

ab i v a*h?-\/a . 1—4a~2
(e 14b—1)-1 4 IlaT-2T
2(a+2)Va=3b~4-ab

BapuanT 3

1. Berancanre:
a) 1253 . 625~ 1 - 10003,

2 2 4
6) Jo+va t Vies T VAR T YR

B) (8\7@— 3o§/§+24{/811) : (2{/%) .

2. YnpocTure M BBIYHCIIHTE:

Vovb+/b Vb _ 5
a) ov/b(1+ ) npu b= g7,

6 ——LEGu=a) o’

IV R
npu :r:z\/?uy——"&
3. Cpasuure uuc/ia:
a) V21 4+ V7 n V13 + V15,
6) V7+v10 u 3+ V19.

BapwanT 4

1. Boruncnure:

1) 3
1

a)+B4 -4 <18

6 4 8
0) JB—v7 ~ Vi3 Visevs V3,

ejon
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3f2
B) (9\*}%—123 §1§+6\3/§) —32‘/T
2. YupoctuTe ¥ BHIYUCIUTE:

a) (3{%5—1) (%‘{“@L% npu a = 0,8,

. 1 1 -1
Tt 3 3 .3
- a (a—8h) " —2v8 ) 3
6) Va?42 ¥a Yo+ V5 3 Va?
npr a=2 u b=+3.
3. CpaBuuTe wHCNE:
a) V12+ V17T n V144 /15,
6) VIl + V5 u vVB+ V7.

2. CreneHHan yHKUUA

Bapuant 1

1. Haftgure obnacTs onpenenenus yHKUMK:

f22? Bz 43

a) y= 4—z2
o/ TE . 4282415
6) y= i3z a2t x :

2. Pemure ypaBnenus:

a) vz —2=-z,

6) vV2z+1—+2x—-4=1,

'B) Vi -2z +5—-Vr?i-2x+1=2.
3. Hoctpode rpaduk

y=Tlz—g ~ 1

4. Pemnre HepaBeHCTBO
2?—z—-6>zx-2
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BapuanTt 2

1. Haiijiure obiacts onpeneienus: (pyHKIUM:

A 16—22
a) y= 3z2-5z+42?

6) y= \/ 2 5$+6 £ \/3:§~4:r+3
2. Pemmure ypaBHenus:

a) V12-z=-z,

6) Vi—xz—1-z=1,

B) Va2+3z+5—Vz?+3zr=5.
3. Iocrpoiire rpacdux

1
o] 4.
4. Pemmre HepaBeHCTBO
224+ 5z+4>z—3.

”~

BapwanT 3
1. Haiipure obsacts onpenenenust QOyHKIUM:
) 22 —8z+16
Y=\ 22-10z+21°

B =8 16—z?
Va2-9z-22°

2. Pemmre ypaBHeHHUs:

V2 +2z+ 3z =5,
6) V4a2—25-(z?—1lz +18) =
B) 2224+ V22 —z=2+z.
3. ITocrpoiire rpaduk
—V/Ja| + 1.
4. Pemnre HepaBeHCTBO

V2 46z <z+3.




3. NoxazaTenbHan hyHKUUS

67

Bapuant 4

1. Haiigure obsacTs onpengneHus QyHKIMY:

6f 8B—2z—2x?
a) Y=\ 22 9z110

.

_ 25—
6) ¥ =\ F-Ti110

2 | PemwTe ypasHeHus:
a) Vz—1=z-3,
'8) V-2 (2 — 12z +20) =0,
B) 2x+1)(z+2) - v22ZP+ 5z +1=3.

3

. INocrpoiite rpacdux

y=+vl|z+1j-1

4. Pemure wepaBeHcTEO

V2 +2r -3 < z.

3. MokasaTenbHaa pyHKUUSNA

Bapuant 1

|

4

&N

. CpasHuTe YHCaR (

a) 2t 42772 -

or=3 4 97—4 = 70,

6) 4% 4+ 2%+ =80,
B) 3-16%+2.81% = 5 36°.
3. Hano: 212 4 217% = o, nasnure 2% + 277,

. Pemute nepasescrsa:

a) 0,5322 . 22.1:+2 <

82,

6) 31+.20-% 4 3%.2-% < 10,5.

. Peurnre cucremy {

4. 3v — 48 =0
4v. 3% —36=0

5
3

()

. Pemrure ypasuenus:
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BapuanT 2

cnles
=
e
w
=
—
e
|
(=] %]

1. CpaBuure “ucia (3 ;_1)
2. Pemmure ypaBHeHus:

a) 297 4 932-1 4 93u—2 | 9323 _ 190

) 3 +3" =4

B) 2% ~7:4% .32l d . g1 =0
3. Hano: 5'~% — 511% = p padinure 52 4 5%,
4. Pemnre HepaBeHCTBA:

a) 0,5(*+2-2)B3-2) 5 1

B) 2% 5l 00l FoR s DR

27 .3V —-24=0
. Pemmnre cucremy oy 9% = B4 LA

o

Bapuant 3 “

—

. CpaBunre uncia ( 5
2. Pemmre ypaBHeHHs:

j s
a) (125) = V25,
6) g% _ 2:.-:+E]‘5 = 234—3‘5 = 321—].1
B) 3%+3 _30.6% +8-4% =0.

1\ l==1
. Hocrpoitre rpacduk y = (5) 3

4. Pemnre nepaBeHcTBa:

1 22+410z+14
) (7)

%]

6) 523:—3 — 5, 53:—2 2 3.

3%~W 4.2.3%°V -3=0
. Pemure cucremy 3z 4 31—y _4

ot




4. Norapumuyecxan byHkunn

BapuanT 4
- 2 2

1. CpaBuuTe uncaa (:Q—_l_—ﬁg_@)_“’ % (i—5+ﬁ2 30)_11.

2. Pemmwrre ypaBHeHHs:
a) 33(7-5) = 3./3,
. .6.). 4. 32z _ofz—1 _ 32zs+1 _ g7 — 0,
B) 2-817+1 . 362+l 3. 1671 = Q.
- 3. Iocrpoitre rpadux y = g-le+1l,
" 4. Pemure uepapencTsa:
8.) (014)‘232—334-6 < 0,451
6) 9o —322 250,

64% + 64% = 12

5. Pemnre cucremy {64“‘9 — 43

4. JNorapudpmunyeckasa pyHkuns

Bapwant 1

1. Briuncnyre 3HaueHus Bblpa}KBHHﬁ:

a) - logylogg v/ 2,

6 2log, 6~-log; 3
) log, 144

2. Penrure ypasHeHHHA:
a) logz —4logoz +3=0,
6) logz(3°* —8)=2—=z,

o 1
B) $]ogsa: 4=ﬁ'

3. TlocTpotite rpaduk y = 41°82(z=1),
4. PeluuTe HEPABEHCTBO log% (2 —x—-2)+2>0.

LloEs ¥ + 2ylog3 T — 27

5. Pemmnre cuctemy {10g3 y—loggz=1
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BapwaHnT 2

1. Borunciure 3HaYEHHS] BBIPasKeHMI:

a) logylogy V V7,
log. 64
) log, 48—logg 3°

2. Pemnre ypaBHeHHs:
a) log2z —3logzz +2=0,
6) logy(6+7%)=1+z,

]ET
B) iz T = 10z.

3. Hocrpoiire rpaduk y = 9'8s(1-2),
4. Pemure HepaBeHCTBO log%(:r:2 -2 —-8)+3>0.

5. Pemmre cucremy
mlogi Y + y|082 T — 8
logoy — logyz =1

BapwanT 3

1. Bolunciiure 3HaYEHUs! BhIPaXKeHuit:
a) logﬁ\/ —log s \/—+3,

2 logys 8+log 5
6) 5 Ofa5 gé ]

2. Pemmwure ypasnenus:
a) logsz(z + 1)+ logz(z+3) =1,

6) 2I0g4:c_5%,

B) log3(2z —1)® =9log? z.
3. Tlocrpoiite rpacduk y = log% |z — 1].
4. Pemmre nepasescrso log,(3z —1) > 1.

5. Pemmure cucremy

log2 y + logy z: - log, y = 2log3 =
922y — xy? =1
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BapuanT 4
1. Beraucsnre 3HaYEHUs BhIpaXXeHUit:
1
a) log 3z 9—logas 7,
6) 25% logg 12 + 72 log72.
2. PeuwiTe ypasnenus:
a) logs(3 — ) +logy(1 —x) =3,
.‘__6) T OB T — %’
8) 9logd(2z + 1) =logl z®.
3. TMocrpotire rpaduk y = logs |z + 1.

4. Pemrnte HepaBenctso log,(z 4 2) > 2.

5. Peurnte cucremy
2 log?, z+logyx-loggy = logg Y
2
YT + % =28

5. TpuroHomerpunyueckue cpopmynbl

Bapnant 1
1. Haso: tga = 5; ctgﬁ=§;0£a<%; 0€8< % Hatiaure
a+ 3.
1+cos §—sin &
e ot &
2. Joxaxmre TOXIECTEO T S gng = ctg 5.

3. ¥npocrure:

a) sin ee—sin 3oe—sin Sa4sin Tor
co8 ar—c08 3ot+cos ba—cos Ta!
) 2sin® 4a—1
2 ctg(§+4r)-cos? ( 5 —40:) ’

B) 8cos® o + 8sin® o — 3cos da.

4. Brrascnure 2sin 10° - sin 40° 4+ cos 50°.
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BapuanT 2
1. Jano: sina = £ 51n3—%,0<a<§,0<6<2 Haii-
aure « + 3.

1+4sin 2a—cos 2a
1+4sin 2a+cos 2a

2. Hokazkurte TOXKJIeCTBO = tg a.

3. Ymopocrure:
) sin a+sin 3a+sin ba+sin 7a
cos a-cos 3a+cos ba+cos Ta?

tg( 405) sin? (%’1—}41&)
6) 1-2cos? 4a J
B) sin® § — cos® § + cos a.
4. Beruncsmre 2 cos 20° - cos40° — cos 20°.

6 o
2

Bapuant 3
1. Hano: sin 2a = -32£ i <a<m. Hamm're sin a.

2. HokarkuTe TOXKJIECTBO = ctg 4a.

tg3a+tga " cotg 3a+ctga
3. Ynpocrure:
) 3—4 cos 2z+cosdx ~
3-+4 cos 2x+cosdx’
6) sin® (% + a) —sin? (£ -
4. Beraucimre:

a) sin2q, ecau sina +cosa = %

5 Lo SV
6) 6cos80° — Teos 505

BapuanT 4
V3. m

b O a
1. Jano: sina = 5:5<73 2 T == 4 Haﬁ,u,ﬂ'fe Cos 5.

1 ;
tg3at+tga _ tgba—tga o0 e

2. Jokaxknure TOXKIECTBO

3. ¥Ynpocrure:
) sin 2z—sin 3z+sinx
cos 2x—cos 3z+cosdx’
2 ( 5w + 2 (157
6) cos® (¥ +a) —sin? (8% +a).
4. Bprumcaure:
a) sina, eciu cos 2 — sin 2 =

6) — 2sin 70°.

.b.lw

2 sin 10°
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6. TpuroHomeTpunyeckue ypaBHeHURA

Bapnanr 1

Pemwure ypasuenua 1-5:

7.

=L N TR X S

cos? r = cosz.

cos2r + 3sinz = 2.
2x —sin2z = 3cos?z,

cos 9z — cos Tz + cos 3z — cosz = 0.

sin

8in 2z + sinx + 2cos x = cos 2.,
"Péiure cucTeMy

T—y= g?r
sinz = 2siny

Brruncsure arcsin(cos 10).

BapuanTt 2

Pemure ypabHenns 1-5:

7.

IR R SR

2z

sin z = sin
cos2z — Bsinz —3=0.
2sin 4z — 3sin? 2z = 1.
¢os 7z + sin 8z = cos 3x — sin 2z.
sin3z + sinz — sin2z = 2cos? z — 2cos z.
Pemnre cucremy

{m +y= %

cosz — 2cosy =0

Brrunciure arccos(sin 15).

BapuanT 3

Pemure ypasHeaus 1-5:

1.

2
3.
4

sin? 32 = 3 cos? 3z.

., 3cos?2z + Tsin2z —3=0.

sin 21 + cos2x = 1.

2 3z 2 5z

2 —a ez lr
. €os* % + cos® 5 —sin® F —sin® 5 =0.
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5. sinx + sinbz 4+ v/3sin 3z = 0; sz
6. Pemmwure cucremy
x+y=%
sin?z +sin?y = 1

7. Beryucsnre sin (% arccos %) .

Bapuant 4

Pemure ypasunenus 1-5:

3sin? 22 = cos? 2z.

8sin? 2z — 2cos 2z = 5.

sin§ —cos3=1.

cos? z + cos? 2z = cos? 3z + cos? 4z.
3+cos2z+3v2cosz=0; F<z< ¥
Pemure cucremy

C GIb b G S0,

l‘—y*E
1 4 2
COS® T — COS y=-

1
7. Bblumcsmre cos (5 arccos g) 1

LS [S4)

7. TpuroHomeTtpuyeckue pyHKUUN

Bapuant 1
1. Hocrpoiire rpacduk ynkimmu y = 2cos(z — §).
2. Vcranosute obsacth onpenesienusi GyHKINH
y = Vsinz + logy(z — 2)(4 — z).

3. YcTaHOBHATE MHOYKECTBO 3HAYEHUH (DYHKLMH

y=3sinz — 4cosz.

4. Tlocrpoiire rpacduk GyHKIMK Y = %

5. Pemnre nepasencTBo %ﬁzx;l >0; z € [0;7).



7. TpuroHomerpuveckne hyHKLLMN 7h

6. Boryucnure otg (arcsin 1 + 2arccos (—%3)) .

7. Buruucsure arcsin(sin5).

8. Iocrpoitre rpadux Gyakmun y = sin(arcsin(z — 2)) + 3.
Bapwanr 2

1z Hoerpoie rpadux dynkupn y=tg(z— §).
2. YeranosuTe obnacTs onpegeneaud QyHKIAN

_ 4
y=v-test 7
3. YeraHoBuTe MHOMXECTEO 3HAYEHHH (DyHKINK
Y= V3sing ~ cos .

Mocrpoiite rpaduk dbyHKLpM Y = cos z + | cos z|.
PemvTe nepapeHcTBO %ﬁ >0; x € (0:2n).

Beruucnnre tg(2arceos 1 — 2arctg(—v/3)).

Briunciure arccos{cos4).

G N e e

[Tocrpoitre rpadux ¢ysxkyun y = cos(arccos(z + 1)) — 2.
BapuanT 3

1. Hocrpoitte rpaduk ¢yHKuEM Yy = 2sin (x + %) .
2. YcranosrTe obnacrs onpenenctust GyHKUMT

y=\/cosw+1/§-:—%.

3. YcraHoBuTe MHOMECTBO 3HAYEHHH DYHKIHH

y=4sinz + 3cosz.

4. Tloctpoitte rpadux Gynkuun y = |f-2§ﬁ|-

5. Pempre HepaBeHCTBO %{% 20, ze [—%; 321] .
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6. Boiunciure tg (arcsin (—-‘é—i) + arccos (—-%) + arctg 1) ;
7. Boraucanre arcsin(sin(—2)).
8. Tlocrpoiire rpadux dyskuuu y = sin(arcsin(z + 2)) — 3.

BapuanT 4

1. Tlocrpoiire rpacduxk dynkuun y = tg (1: + %) .
2. Ycranosure obsiacTh onpeneseHus QyHKIUH

y=/ctgz + log, —g—:—i
3. Ycranosure MHOXKeCTBO 3HaveHUit pyHKINK
y=sinzx + V3 cos .

4. Tocrpoitre rpadnk Gyskuun y =sinz — |sinz|.

! 2—2sinx . 3r. w
5. Peurnre nepaBeHCTBO 3(_—2? 20; z€ (—-2—: 5) .

sin
6. Boruucaure

cos (arcctg(~\/§) +"arctg(—\/§) + arcsin (—%)) !

7. Beruucsmre arctg(ctg 7).
8. IMocrpoiire rpaduk dyukmuu y = cos(arccos(l — z)) + 2.

8. Wrorosas koHTponbHas pabota
(2 ypoxa)

Bapuant 1

sin (a— e ) -cos(m+a)

1+cos(a— %’r)
2. Pemmnre ypaBnenne 4% +3.2% — 4 =10.
3. Peunmre ypasuenue logs z + logs(z — 2) = logz(2z — 3).

4. Pemure nepaBeHCTBO log% ]?ﬁx%l =2

—_T ol

. 1. Ynpocrure

5. Pemure ypasuenue /8x —4 — 4z +5=1.



8. Wroroeas koHTponsHas pabora

77

6. Pewnre ypasuense 1+ sinz + cosz + sin2x + cos 2z = 0.

7

8

Bap

. HaiignTe obnactb wsMeHennsa pyHKIHK
f(z)=2cos’ x + 3sinx ~ 4.
. Hocrpo#re rpadux cos(arccos |x + 1|) = f(x).
MANT 2,
cos(2m—a)-ctg(§ )

Ynpacrure
p : cos(a—g,f-)

2. Pemnte ypapHenne 7% — 8- 7% + 7=0.

8

. Penmmre ypaBHeHue
logo(z + 4) + loga{z + 1) = 1 + log, 5.

. Pemmire nepasenctso log ﬁ 2 2.
25—

. Peminre ypasnenue 3z +4— Vo +5=1.
Pemure ypaphenue

4 4

(cosx — sinz)? — 0,5sin 4z = sin* & — cos® .

Hatinpre o6nacTt namMeHeHHsa QyHKIAKA
f(x) =2sin®z ~ cosz — 3.

. Tlocrpo#ire rpaduxk sin(arcsin |z — 1]) = f(x).

nauT 3

Bap

AR LA

Pemnre ypapuenne xo8(37) =g,

Pemmure nepasenctso log, (9 — z2) < 0.
Pemmure yparuenne /3zZ — 2z = 2z — 1.

Peutnre ypasrenne 3sin? z 4 sinz - cosz =5 cos® z —sin 2z,

Peuwre ypasuenne 3 - 4% 4 % LQRT2 = .47+ — -% LgEHl
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6. Ynpocrure sin40° 4 2sin20° — v/3 cos 40°.

7. Pemnre nepaBeHCTBO T 2 2 - (\/;g — 1) ;

8. TocTpoitre rpadux y = 210818(@=1)*
BapuanT 4

Pemmure ypasHenne %8422 = 23(logqz=1)
Pemmre ypasuenne 3sin?z + sin 2z = 2.

SIS

Pemmure nepasenctso log, (4 — z?) <0.

Pemmnre ypasuenue V22 + 3z + 4 = 2z + 2.

. 1 AL
Peumre ypasrenne 4% — 3%72 = 3%tz — 220-1

Ympocrure cos 70° + 2sin40° — V/3sin 70°.
Pemmre HepaBeHCTBO T 2> 1{%.

log 4 (x+1)?

N O ov e

8. Ilocrpoiite rpacduxk y = —3

#



11 xaacs



CamocTosiTesnibHble
paboThbl

1. TllpoussogHas

BapuanTt 1

1. Haiizure 1o onpeneneHnio Ipou3BOAHYI0 (DYHKINAN

y=3:.-:2—2:c+3.

2. Pemmnre nepasencro f'(z) > —2, ecomn f(z) = %

3. Haiture ckopocTs Tesa, JBHXKYIIErocs 110 3aKoHy s(t) =
=2t> — 2 M B MomenT t=2 c.

4. Tlocrpoiire rpadux npoussoanoit dyukuun f(z) = 2z — 3.

5. Ycranosure objacTh onpejenenus GyHKINI

f(z)=vVz?—4+logy(3 — x).

BapuanT 2
1. Haiijiure 1o onpejesieHuio Ipou3BOAHYI0 (DYHKIHH

y=—4r+z—1.

2. Pemmre nepasencrso f'(z) > 1, ecsm f(z) = _%,

3. Haiiiure ckopocThb Teya, ABUXKYIIErocsi 10 3aKoHy S(t) =
=2 —5 m B MomenT t =10 c.

4. Tlocrpoiire rpaduk npoussognoi byukuun f(z) = |9 — 3z|.
5. YeranoBure obJsiacThb onpeaenenus (hyHKIUA

f(z)=In(9 — 22) + vz — 2.
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BapuanT 3

1. Hafiaure no onpenesennio GpoR3BOAHYIO QyHKOUY
Y= -4+ 1.

2. Pemnre nepasenctso f'(z) > 2, econ f(x) = ;?15

3. Kakne uz dpyuxuun

1
- a) Mz) =7 6) f(z) = 3z;
55'2
5) f(2)= < ) f(z) = Va?
. UMEIOT IIPOK3BOAHYIO B Touke & = 07
4. Tocrpofite rpaduk npousso HoN GyHRIUE ¥ = vVz? — 1.
5. Ycrawosure obnacts onpefenesusn GyHKIUH

f{z) = v4-logy(x + 1).

BapuaHT 4
1. Haiipnure mo oﬁpenenenmo NMPOU3BOIHYIO (BYHKIHA
y=a+3x—4.
2. Pemwre vepasencrso f'(z) € 2, ecimn f(z) = —El-g-.
3. Kakue uz dyuaxopit
8) f(z) = 5 6) f(z)=5(z — 2);
0 f@)=E22 o f@)= o

HMEIOT NPON3BOAHYIO B TouKe T = 27
4. TloctpoiiTe rpadHk NpPOH3BORHOK PYHKIIHH

y=+/(z-1)2 + 1.

5. ¥YcranoBure obsacTs onpeneneHns GyHKUHAH
y=In (log%(:r:—2) —2) .

BapuanT 5
1. Haiaure no onpefeneHnio NpOU3BOSHYIO (PYHKIHUH

VY=1=
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Pemmnre nepasencreo f/(z) > 1, e f(z) = v2z.
Cpenu yxasanHbplx yHKUuH BEIGepuTE Ty, O KOTOpOH
F'(0) =
3
a) flz) =% 6) fz) =22 -
8) f(w) = V; r) f(z)= 3\/_

. ocrpoiite rpadux nponsao,uﬂoﬁ dyHKIHK

y=VE+ VG I,

Yeranosure 061aCTh OMpenenedusa GyHKEHA

flzy=In{(z+3) (9 ~3%)).

BapwanT 6

1.

HalifiTe 1o ONpeeNieRHo MPORSBOLHYIO0 byHKEHHA
-1

Y= T4z
Penmnre wepasencrso f'{(z) > 1, ecan f(z)=+z — 3.
Cpesin yKa3aHHbIX byHKHMN BBIBEDHTe Ty, AT KOTODOH
7'0) = ;
8) f(z) = Tri 6) f(z) = —32% +5;
) f(2) = ¥, ) §(@) = ~5vTT,

. HocTpodte rpaguk NpoW3BOSHON hyHKIUNK

y=v(+1)2-(z-1)%

YeranosuTe 0bmacTs onpeaenenua GyHKIMH

fz) =+ (& -2)(2-2)

Bapwant 7

1.

Haliure 110 onpeaeneHmio IpoOu3BONHYIO (PyHKIAK
=2 -1z
1

Pemure nepasencrso f'(z) <4, ecm f(z) = 775

. Tocrpoiite rpacdux npomssoguoll dyakumun y = 2./,

npu z =2,

Ipu kakux A dbyuknua f(z) GymeT HenpepbIBHOA B TOUKe
r=2,

(z) { —2 upuxF2
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5. ¥Ycranosure ofJIACTE ONpedeyIeHHd (PYHKIHUH
y=log, (2 —4-5.27").
Bapwant 8
1. Hafiyiure no onpeaeneHuo npou3soiHYI0 HyHKIHH
,, - Ve .
) 2 .Pe;x.;ﬁi‘e nepasencrso f'(z) > -3, ecam f(zx) = '3:c—1—T

3 HOCTpOI‘&Te rpacduK npou3BogHON GyHXOUM Y = 2¢/—Z.

2c— 5 npuz+#3
4 f () = { pu x = 3.
IIpy xakux B dyuxuma f(x) Byzer HenpepsIBHON B TOYKe
z=3

5. YcranoBute 0618CTH ONpeAeneHus PyHKLIEN

y=v3" -3 42

2. [lpown3ssogHana cTreneHHOW byHKLUN.
-NMpasuna audpcpbepeHunpoBaHus,
MpowsBoaHas cno)XHOW hyHKLUMN

Bapuant 1
1. f(z}=(z* — 3z + 2z — 4)}(z® — 4). Hataure f'(2).
2+'1’,' t 1
2. f(z) = 2 Hanmure f ( 75-)

3. Haﬁ,nm‘e HauGonbllee 3HAYEHME ¥, YAOBJIETBOPSIOIIEe
Hepaserctey f'(z) €0, roe
HEIE -3-w - 222 + 3z + 17.

4. y=(z* — 2z + 1)°. Hatmare 3'(1).
5. Tlpamas y =kx + b cocrapnser ¢ DONOKUTENLHEIM HAIIPAB-

genneM och OX yron B 60° u mpoxoauT 4yepes TOYKY
A(—2;4). Hanumure ypaBHeHue 9To# mpamoii.
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BapuanTt 2

1. f(z)=(z* - 32% — 2+ 5)(2? — 1). Hatinure f'(1).
% oy= E,'%Fl' Haitnure y'(0,5).
3. Haiijjure HamMeHbllee 1ejioe 3HAYEHHE T, YAOBJIETBODS-

4. y= (223 -4z + 2)~ Haﬁ,uu*re y'(1).

5. IIpsimast y=kx + b cocTaBisgeT ¢ MOJIOXKUTEIbHBIM HAIPaB-
anenueM ocu OX yroan B 120° u mpoxXoguT Uepe3 TOUKY
B(2;—4). Hanumure ypaBHeHHe 3TOH IPAMOIL.

Bapwuant 3
1. f(z)=2zVz?+ ?4—\/3_—2 Haiigure f'(1).
2. Haitaure npousBoanyo GyHKIUK Yy = 1/% (x> 5).
3. Haiipure naubonbiuee 1enoe z, yI0BJIETBOPSIONIEE HEpa-
senctsy f'(z) < ¢'(z), e f(z) =3 + 271,
g(z) =6z +a~!
4. f(z)= (z®—5)-/z. Pefunre nepasercrso f’'(z) > 0.
5. Ilpsimast npoxoxut wepe3 Toukn A(—1;3) u B(3;5). Ha-
MUIMUTE YPABHEHUE 3TON NpsMOH.
BapwanTt 4

1. f(x)=3z"Vz3 + :E‘gg\/xl—ﬁ Haitgure f/(1). 2
2. Haitgure nponssojuyto Gyskuun y = §/ =i (E20)

3. Haiinure waubosbmiee 3HaueHHE 1, YAOBJIETBOPSIONIEE
nepasencrsy f'(z) +¢/(z) <0, rme f(z)=2z3+ 1222
g(z) = 922 + T2z.

4. f(z)= (10 — 22)\/z. Pemure unepasencrso f'(z) > 0.

5. IMpsimasi npoxoauT yepe3 rouku M (2; —5) u N(9;7). Ha-
IUIINTE YPaBHEHHE 3TONH NpAMOii.

BapuanTt 5
1. g(z) =4dayx - 1\3§ Haiinure ¢'(16).
2. f(z)= E% Haitzure f'(2).
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Peumre wepasenctso f(z) € ¢'(z), rome f(z) ==
glz)= =z -2%
Peunre nepasescteo f'(z) <0, rae

fla)=(2z + 1)v1 ~ 4z.
Ipsamasa npoxogwt wepes rouku A(~3;2) u B(5;6). Ha-
MUIINTE ypasHEeHHe NpaMolt, napannensuolt AB n rpoxo-

_,n,mqeﬁ yepes Touky {7;—5).

BapmaHT 6

1.y = % - % Haftnure 3'(1).
2.
3. Peumnre Hepa.BeHCTBO g(a:) > f'(z), roe

f@)=5(z+1)* Yz — 1. Hanmure f'(2).

(m)-—:r: - +:r, g(a:)=%.
Pemute uepapescTso [’ (x) >0, rae

flz)=0Bz-1)v1-2z.

. Ilpsimasi npoxonuT 4epes Toukn M(—3;7) u N(1;3). Ha-

NMIIATE ypasHenne npaMolf, napannensuot MN u npoxo-
gamel gepes Touky (—4;—3).

Bapwant 7

1. y=

= 3,5\{'_51 Haiinute o/ (%) .

2. Ha KOOpﬂHH&THOﬁ INOCKOCTH Haoﬁpaan're MHOMECTBO TO-

ek A(z;y), KOODAMHATH KOTOPHIX YAOBAETBOPSIOT CHCTE-
me {¥S 1) rme f(z) = —12° + 4z; g(z) = 22° — 2%,
y24g{z),’ 3 : 3
222 —1)-/14x2

Ha#aure nponssonuyio GpyRKIEYA Yy = %—‘FI—
ITpl KaKuX 3HAYCHHAX G NPOU3BOAHAA QYHKIHK

y=(a—4)z*—3v322 +3(a -2z +1
ofpaniaercs B Hy/lb B ABYX Pa3JIMYHBIX TOYKAX ONHOCO 3HA-
xa?
A(—-3;5); B(—1;—3). Hanuwure ypapHeHHE NPAMOH, KO-
TOpana MepneHIUKYAApHa npamol AP u npoxognT 4epes
cepeaMHy oTpeska AB.
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Bapuant 8

1
1. y = —==—=—_ Hafinure y'(1).
Y= e ananre ¥(1)
2. Ha xoopayHATHO# MJIOCKOCTH H300DA3HTE MHOMKECTBO TO-
yek B(x,y), KOOPAMHATEI KOTOPBIX YAOBIETBOPAIOT CUCTE-
y < f'(z) - 1 9 _ 13 129
Me {y}g’(m), , oie f(z) =3z + 3z ,g(x)—33:1: 7.
4+3x
3. HaftouTe npou3sBoOEy QYHKIHH § = ——r—m——,
Aute NpOK3BORHEYI0 GyHKIMY Y = 2oy

4, Tlpy KakHX 3HAYEHHAX 713 HPOH3BOJHAS YHKIHH
y={(m—3)z® + 3v22% — 3ma + 2
oBpalsaeTcs B HyNb B ABYX PA3JIHYHBIX TOYKaX OZHOTO 3HA-
ka? :
5. M(4;-7); N(2;1). Hamumute ypasHeHue IpsMol, KOTO-
pas nepreH UKyaspHa npaMolt M N u npoxoauT uepes ce-
penuny orpeska MN.

3. TeomeTpuyecKMil CMbICT NPON3BOAHON

Bapwant 1

1. Haiigute abciuccy TOYKH, B KOTOpON KacaTe/bHas K KpH-
Bo# y=2v/32% — 17 COCTABASET C MOSOAKATENLHEIM HAPAB-
menuem ocu OX yron s 60°.

2. HanumuTe ypapHEHHE KACATENILHON K KPUBOHK
y=(2®+ 322 — 4z + 1) (2\/_— i-) B TO4Ke g = 1.

3. Hanmmuure ypaBHeHHe KacaTeNbHOH K KpHBOH

y=—2z% + 3z — 5, KOTOpaA MAPAJICILHAS OPAMOMN
y=Tx — 6.

Bapuanr 2

1. HafiauTte abcumccy TOYUKH, B KOTOPOH KacaTeNbHasd K KpH-
BOH Y= —v3z?+ 18 COCTABNAET ¢ NONOKUTENBHBIM HA-
npasnenueM ocu QX yron B 120°.

2. Hanmumute ypapHeHHE KacaTeNbHON K KDPUBOMH

y=(m3—4x2+2x—3)(2\/§+%) B TOuKe zp = l.
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3. HanuumTe ypaBHEHHE KaceTeNpHOM K KpDHBOM ¢ = 2x2 —
— Bz + 3,5, KoTopas napainensHa npsaMolt y = —3x + 1.

Bapuaut 3

1. CocrasiTe ypaBHEHHMe KacaTeNbHOH K KpuBofl y=1 — -i?
B TOUKaxX ee nepecedeHmns ¢ ockio OX.

2. B_K?.KPIX TOYKAX KacaTeNbHafd K rpadnky QyHKUUH
y= ii? COCTABJISIET € MOJOXKUTEIbHEIM HANPABICHHEM OCH
OX yrons 135°7

3. Hanmuwre YPABHEHUA KACATENbHAIX K KPUBOH
y= —2x% + 4z — 3, npoxoasmux uwepes Touxky (1;7).

Bapuant 4

1. CocrasiTe ypaBHEHHE KACARTENBHON K KPHBOR y = — % B
TOYKaX ee IepecedeHus ¢ ockio OX.

2. B KaKHX TOUKaxX KacaTeNnbHadA K rpadhuky GyHKLMK
y= ;—i; COCTABASAET ¢ NOJCMKHNTENbHBIM HAIPSBICHAEM OCH
OX yron s 45°7

3. Hanuuure ypaBHEHHE KACATENBHBIX K KPHBOI
y = 222 — 6z + 3, npoxomsmux 4epes Touky (~1;3).

BapuanT 5

1. Halthwre TOUKY NepeceveHus] KaCATENbHBIX, TIPOBENEHHBIX
k rpacuky bynxuun f(z) = z? — [5z + 9| B Touxax c abe-
muccaMu 1 =—4 n =4

2. Ha rpaduke byuxoun y = —+v/2x + 1 HaliguTe TOURY, K&~
CATeNbHasA B KOTOPON MMepNeHANKYNApHa IPAMON

y—2r+1=0.
3. Hamgure yron mexay rpadukamu byrkuut f(z) =23 —x
u g(z) = 7 B TOYKAX UX MEpeCcEedeHnsl.

Bapuant 6

1. HajtnyMTe TOUKy NMEPECEYCHMS KACATENbHBIX, [IPOBEIEHHBIX
Kk rpaduky ynxkuun f(z) =22 + |7 - 4z| B Touxax ¢ abe-
nuccaM ;= —3 H Za=3.
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2. Ha rpajguke dyHkuuM ¢ = v/4x — 1 Halinure TOuky, Kaca-
TeJIbHAA B KOTOPOH NepmeHANKYyIApHA NpaMoil

y+2z—-3=0
3. Haiire yron mexay rpadukamu dyukoust f(z) =3 — 6z
u g(z) = %:Z B TOYK&X HX MEPeCceyeHus.

Bapuanr 7

1. Haitnure ypapnenue obuet kacarenbHON k mapabonam
y=xz?+2r; y=z°—4z.
2. Mpu kakux a npsimas y = ax + 8a — 1 kacaercs Tpaduxa
dbyakumn y = /z?

3. Ilpu xak#ux a KACATEJbHBIE, IIPOBEICHHEIE K PadHKY

byaxuan y = z° — a®z, B TOUKAX MEPECEEHUs ITOFO rpa-
T

dbuka ¢ oceio OX nepecekarTcs 107, yIVIOM 1

Bapuant 8

1. HaitanTe ypabrenue ofmeit xacarensnolt K napabonam
y=z’+4z+8; y=m2+83:+4.
2. Tlpu xakux m npAMas y=mz — D KacaeTcs rpaduxa
byuknun y = 3z2 — 4z — 2.

3. Tlpr kakux m  KacareNbHbie, NPOBEJEHHBE K rpaduky
dyukumn y = 23 — m2z, B TOUKax nepeceyeHus ITOrO rpa-
duka ¢ ocbio OX mepeceKarTcs NOT, YIVIOM g

4, [MpousBoaHble HEKOTOPLIX
3nemMeHTapHbiX PYHKLNA

Bapuant 1

1. Halinure npoussogubie caeayommx hyHKIu:
a) f(z)=(2z—1)® +5%1 —cos %,

6) f(z)="2% 4 In5z.
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2. flx)= %cos (32: - %) . Kakofl yron coCTaBJIAeT KacaTelb-

Hast K rpadury GyHkipr f(1) ¢ NOMOXUTEIbHBIM HATPAB-
nenueM oci OX B Touke zg = 57

3. Ha xakunx npoMexkyTKax KacaTedbHas K rpacduky pyHKOUn
y =logy (2% — 2x) coCTABNAET C MONOKUTEILHBIM HATIPABIIE-
HueM oc OX Tymo#t yron?

éa'-bmau'/r 2
- L .Hgﬁgu’re NPOM3BOANLIE cneaylomux GyHKnH:
a) f(x) = (3z + 1)7 4+ 7°*+1 4 sin 5z,

6) f(z) =22 + In34%.

2. f(z)= 3'25 sin (2:1: + %) . Kaxolt yros cocTap/aaeT KacaTennb-

Hast K rpaduky ¢QyHkuun f(r) ¢ NOMOKHTENLHBIM HAIPAB-
nenuem ocu OX B TOUKe Tg = -3-7

3. Ha xarnx npoMexyTkax KacarenpHas K rpaduky dysxonn
y =logi (x? — 4) cOCTaBAACT C MONOKHUTEIBHBIM HATIPABIIE-
2

Huem ocu OX ocrpuiit yroa?

Ba puanT 3

1. Hadigure npoms3BogHbIe cnenyomux (pyHKIal:
a) f(z)=tg2z — ctg2z,
6) f(z)=(2z—3)V* + (vV3)=2.
2. Hanumwure ypaBHeHHE KacaTenbHON X rpaduky (hyHKUMH

flz)= = I o ke zp = &
1-—cosx =2

3. Nlpu kakux z f'(z)>g'(z), ecnu f(z)==z + In(z - 5),
g(z) =In(z — 1)? :

BapuanT 4

1. HapauTe npon3BoAHBle CleAyimuX GyHKImi:
a} f(z)=tg2x + ctg 2z,
6) flz)=(3z+4)V2 + (V2)¥+i.
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2. Harmmmure ypasHenwe kacarTenbHOR K rpaduky dyHKIMH

flz)= SIE_ o ke o = S
14-cosz 0= "2
5z+l

3. Ipu xaxnx = f'(z) > ¢'(z), ecom f(z) = ;
g{z) =5" + 4z In 57

BapuauT 5

1. Hadigyure npoussoanyo dynkipy y = In 4 /%— ﬁi
2. B kaKMX TOYKAX KacaTeNbHaf K rpaduky dyHKLAN

f(z) = 0,20082e—2=194} coomapger ¢ nonoKuTENBHEIM Ha-
npasiennem ocu QX ocrpeit yron?

3. Tlpamas y =8z — 7 napajnenbsa KacaTeabHON K KpHBO#H
x+1 l-z
Y= %n 3t :in 7+ 3. HaiinuTe KOOpAMHATE! TOYKK KACAHMA,

BapuaHt 6

1. Haiiaure npoussonuyio dbyaknuu ¢ =In 4/ % i:

2. B Kaxux TOYKax KacaTeNbHas K rpadHKy (pyHKUUH
f(z) = 0,381 224241845 cnerapnger ¢ moNOXKATENBHBIM Ho-
npasienuem ocu OX rtynoh yron?

3. Ilpamasi y =4z + 7 napannenbHa KACATEIBHON K KPHBON
z4+l_nl-x
y= 22 11122 -+ 10. Hafiaute KOOPAMHATE TOYKH KACAHHS.

Bapuwant 7

1. Ha#iaure npowasoanyo pyuxuun y = 6%

2. Tlop xaxuM yriioM IEpeceKaroTcss B MepBoff YeTBEPTH Tpa-
buku bysxkmust y=tgzr u y=cigz?

3. IIpu kakux 3Havenusax a (a> 1) rpacdux cbynxmm y=a®
Kacaerest npsimot y = 27

Bapwanr 8

1. HaftauTe npouspopnyno QyHKuuu y = &7,

2. Nox kaxuM yriioM nepecexkarnTces B Nepeolf 4eTBepTH T'pa-
duxn byukuutt y=sinz U y=cosz?

3. TIpu KaKvX 3HAMEHNSX @ yDaBHEHHE Gz =Inz UMeeT onuH
KopeHk?
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5. Wccneposanue pyHkuun
Ha MOHOTOHHOCTb U IKCTPEMYM
Bapuanr 1
1. Vccnenytite yHKIMH HA MOHOTOHHOCTL M SKCTPEMYM:
_ a)y=%‘+%*—2x; B)y=zx-e*.
~"2.:TIpu Kaxux 3HaveHuaX a OyHKUUA y =z -e* yOmBaer Ha
orpeske [a — 50+ 3|7
3. TIpu xakux 3maveHnax a QyHKOUR GT 4 COST BOSPACTAET
~na‘R?
Bapuanr 2

1. Hecnenyiite ¢hyHKUuE Ha MOHOTOHHOCTH M 3IKCTPEMYM:
ayy=12"— %9:2—63:-!-4; b)) y= e%'
2. Ilpn kakux 3HaueHHAX b DyHKUUA y = e% BO3PACTaEeT Ha
orpeske [b—5:b+4]7
3. IIpu kaxux 3HaueHUsX p QYHKUMSA ¥ =a—pz +s8inx yOuI-
Baer Ha R7? -
Bapwanr 3

1. Mccnenyiite yHKIMM Ha MOHOTOHHOCTH M IKCTPEMYM:

2
8) f(z) = 2=, 6) y=zxlhz.

2. Tlpu KakHX 3HaYEHUAX ¢ DYHKHUA Y = %33 +{a—D)x?+2
Bo3pacraer Ha R?
3. HaBnure KpRTHYECKHE TOUKH DYHKIME
y=sinx+0,5sin2x+5 n yxaxuTe ONHY TOUKY MUHUMYMA.
BapuauT 4

1. Hecnenyfite yHKUEM Ha MOHOTOHHOCTB M SKCTDEMYM:

pd "
a) f(z) =544 6) y= 12,

2. Ilpu xaxux 3HaveHusx b ¢pynxunsa y=— %:ra —(bh—2)x2-2
ybbisaer na R?
3. Haitnure kputndeckue TOUKH By HKIMK

y=— % sinx + a sin 2z ¥ yKaXKUTE OAHY TOUKY MEKCHMYMA,
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Bapuant 5

1. Hecienyiite Ha MOHOTOHHOCTE ¥ 3KCTPEMYM:
a) f{z)=1,5¢** —e* -2z +3; 6) f(z)=2°—az.
2. HUcenenyiire Ha MOHOTOHHOCTD!
a) f{z) = 0,342, 6) y =sinz + cos .
Bapuant 6

1. HccnenyiiTe Ha MOROTOHHOCTD W SKCTPEMYM:
a) f(z) =2,5e® ~2¢* -3z + 6) f(z)=az®—z.

+2;

2. MccnesyiiTe Ha MOHOTOHHOCTD:
a) f(z) = logg3(2z — 3); 6} y =sinz — cosz.

Bapwant 7

1. Hecneayitre Ha MOHOTOHHOCTL M 9KCTPEMYM (YHKLUH:
a) f(z) = (Y2 +1); . 6) flz) =8 —32°.

2. Tlpn kakux o dynxkmua y={a+2)z® —3az?+9ax—1 ybu-
Baer na R7?

’
3. Ilpu xakux a yskuma y=2¢* ~ae *+ (2a+ 1)z — 3 Bos-
pacraer va R?
Bapuaur 8
1. Heccnienytite Ha MOHOTOHHOCTE W 3IKCTPEMYM (DYHKUUH:

2) f(z) = 2(Vz - 1); 6) f(z) =27% — 4 37+,

2_
2. TIpw kaxux a (HyHKUEA ¥ = GTI:I:E‘ +a-1z®+2z+1
Boapacraer Ha R?

3. Ilpu kaknx m dbyskyus y= %e$ —me %+ mT""gx + 10 Bo3-

pacraer na R?
6. padvkn cdbyHKuuniA

Bapuant 1

3
1. Hana pyrxuus y = flz) = % — 22 — 3z + 4.
1) Hocrpo#tte rpacdhux byuxumun y = f(z).
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2) Ckonbko KODHER MMeeT ypaBHEeHHE
fle)=a ae[-555|7
3) Hocrpoirre rpadux dyHkumE y = — f(z).
2. Tocrpoirre rpaduk dbynkunu y = ze®;, z € [-2;1].
.“B__q_pylam 2_
1. I[ali;m byukups y= f(z) = —2° + 32% - 2.
1) Tocrpoitre rpaduk byukuun y = f(z).
- 2) Ckonbko KOpHEH MMeeT YpaBHeHuE
flzy=a; a€[-2;2]?
3) Tocrpoitte rpacux dyuxuun y = |f(z)|.
2. Iocrpoiire rpaduk GyHKIMH y = e%; z € [-1;2].

Bapuant 3

1. Hana dynkus y= f(z) =1+ 4z — 3z,
1) Tlocrpoiire rpacduk dynknun y = f(z).
2) Cxonbko KOpHEH umeeT ypaBHeHHe
fl@y=a; a€(~00;2]?
3) Tlocrpoiire rpacpux Gynxmuu y = f(|z|).
2. Tloctpoiire rpacdux dyukunn y=czlnx;, z € [%;2] .

BapuanT 4

1. Jawa dyuxuust y = f(x) =x? —22% + 3.
1) Hocrpotite rpaduk byukoun y = f(zx).
2) CKO/NBKG KOPHEM MMEET ypaBHEHHE

flz)=q; a € [1;+o00)?

3) Mocrpoiite rpacdux dyuxuun y = f(—=z).
2. Tocrpowre rpacduk pyERIEN y = I“T'T; zE [%} 3] .
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BapwanT 5
(z—1)
1. IMecrpoitte rpacduk ¢yHRIHAM Y = 7
3
2. TTocrpoitre rpacduk byHKIME Yy = :T—I; CKOJIBKO KOpHelt uMme-

3

eT ypaBHeHuE ae” = B 3aBACUMOCTH OT @7

Bapuanr 6
(z+1)?
z—1 °
2
2. Tloctpotite rpacdhux dyuxipn y = i—z; CKOJILKO KOpHel HMme-

2 B 3ABHCHMOCTH OT m7

1. Hocrpoitte rpacduk GyHKIMN § =

eT ypaBHeHne me® =g
Bapuant 7%
1. Tlocrpotite rpacdux dyuxmpn y =2 — Vx2.
2. Mocrpoitte rpaduk dyskipm y = V2 — 3z + 2.
Bapwant 8* .
1. Hocrpotire rpadux dbyukmm y= V2 - (z — 5).
2. Tloctpoiite rpaduk dyHKIME Yy = V4 ~ 2.

7. Hanbonbwwee n HanMmeHblee 3HaAYEHVe
hyHkUnN

BapuanTt 1

1. Haitgure naufonbimee 1 HauMeHbllee 3HaUYeHHe hyHKUUH
2
X
Y= g Ha [—4;1].
2. Hatiaure naubGosninee W HauMeHninee 3HaYeHUe DYHKIHM

. m "l .
y=s8in2x —x #Ha [—5;5] .
3. B mpaBusbHON TpeyrosbHOK OpH3Me AuaroHads GOKOBOI

rpaEu pasHa 2. Hajizpre nanbosrinee 3navenue M0Laan
HOKOBON [OBEPXHOCTH ITPH3MEI.

Bapuaur 2
1. Haligure nambonpimee W HauMenbllee 3HadMeHMe YHKUHMM

2 T
y:m +‘% Ha [0,2,5]
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2. Haltnure HanGosnbllee W HaBMeHEIIee 3HadeHue DyHKIUH
T 7
Yy =cos2r —z Ha [—5;5] .
3. OcHopanne npsaMmo#l NpU3MBl — NPAMOYTONABHBIE TPEYroNb-

HUK, & CyMMa JiIHH Bcex ee pebep pasna m. Haityure Han-
BoJNbIuEE SHAYEHHE IIIOIa K ee DOKOBON NOBEDXHOCTH.

Bapuarnt3-
. 1. Ha#iaure nambonpiiee ¥ HanMeHbIIee 3HAYeHHE (DYHKIHK
y=2-3%-4.3%42.3° wa [-1;1).

2. Halinure HauMeHbiliee 3HAMEHUE (DYHKIMM
y=zlnz—zlnb ma (1;5].

3. Haitnpre nanbonbmee u HaMMeHbIICE 3HAYEHHE (DYHKUUH

y=1= 2z + 2 + 2108425 g [—1;4].
Bapuanr 4
1. Hatigure naubonbmee M HAMMEHBIIES 3HAYEHWe YHKIMH
y=e (x*+z—5) na [-4;4]

2. Haitgure HauMenbiee 3Ka4eHNe PyHKUMY
y=zlnz+zIn2 na [1;2].

3. Hatinure wenbonbiltee ¥ HayMeHbIIEe 3Ha4eHHe (DYHKUUM

y= A3z + 2% - 3oBE—6F ya [~1;5].

Bapuant 5

1. Haﬁ,u,uTé paccTosHKA MexKay rpacuxkamu Gyl y = z°
ny=x—1

2. Habignte nHanboapllee U Hanmem;mee 3HaYEeHHe (DYHKLMHE
y:%cos2:::+cos:z: Ha [0;12[] :

3. Yepes Touxky M(2;6) nposenure npaMyio Tak, 1rodsr CyM-

Ma JJIHH OTPE3IKOB, OFCEKAEMBIX €K Ha TIOAOXKHTEHABHBIX KO-
OPIHHATHBIX NNOJIYOCAX, frl1a HEMMEHBMIEH.
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BapuaHTt 6
1. Halimure paccToannsa mexay rpadprkamu OyHKumit y = —
1

Hy=-—.
£
2. Hatipute nHamOomblllee H HaMMEHbIIEE 3HAYEHHE (DYHKIUH

— tor s rE
¥y =tgx +ctg2z Ha [6 3]

3, Yepes Touky M(1;4) npoeeauTe npaMyo Tak, 4TOOBl CyM-
Ma JJIMH OTPE3KOE, OTCEKAEMBIX €10 HA TOJIOMKUTENIBHEIX KO-
OPXHHATHBIX MONYOCHX, OblIa HAUMEHBILEH,

BapwanT 7

1. Pemnte ypaBrenue /3 — ¢+ & — 1 =22 — 4z + 6.
2. Jokaxure, 4ro ecnm f(m) =cos?z -sinz, TO

7

[I‘f:TlIl flz)> —15.

3. Tpakrop, HaxonamMHAcs HA TEPECEYEHHOH MECTHOCTH B
27 XM OT IPAMOJIMHEHHOTO LIOCCe, HAIPAB/AETCS B HACEJEH-
HBIH ITYHKT, pacnonox{enﬂblﬁ Ha mocce. Pacerosnye or TOY-
K¥ 1ocee, Ganatimed K TPAKTOPY, A0 HACEJIEHHOIO NYyHKTA
paBHO 45 kM. o nepecedeHHO# MECTHOCTH TPaKTOD €JET CO
CROPOCTHIO 44 KM/, & Mo Mocce — €0 CKOPOCTHIO 55 K /.
Ha kakom paccrosHum OT HACEJEHHOTO MYHKTZ TPAKTOP
AOMKEeH BLEXaTh HA mMocce, wToBsl BPEMS €rQ JBUIKEHUA
HBII0 HAMMEHbIIAM?

BapwanT 8

1. Pemnre ypapuenwe /1 + 22 + 1 —z2=2% 4+ 2.
2. Hokaxure, uro ecnmn f{z) =sinz - sin 2z, ro
max f(x) < 0,77.
[mim
3. Paccrosiume or 6a3sel g0 MArasvHa, PACHOJOMKEHHOTO Ha
npamosauHeitnoMm mocce, pasHe 30 kM. Basa ymanena or
mocce Ha 24 kM. Ha kakoM paccTosHNM OT Mara3uHa AOJK-
HA HAXOJAWUTHLCH PAa3BHAKa Jopor, 4Tobbl BpeMs HOCTABKH
rpy3ce oT 6a3bl A0 Marasusa ObLIO HRUMEHBIINM, €CAH H3-
BECTHO, “iTO MAIIMHA MOXKET Pa3BHUTh 110 HIOCCE CKOPOCTh
52 KM/ 4, a o nogbesaHoK Jopore — 20 KM/ 4,
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8. [lMepsoobpasnbie

Bapuaur 1
1. Haitnure 1'lep3006paaﬂbre A5 byHKuui:
) fla)=d -2+ 2 fl@=cos?E;
3
3) fla) =3 1) f(z) = 1,5%.

-2 Iss“dynkuuu  f{z) = sindz natiure Ty nepsoofpasuyo,
rpahbuK KOTOPOH IPOXOZUT 4epe3 TOUKY A(%; %)
3 I[Iocgrpoﬁ're rpaduk KpHBOH, KOTORaA MPOXOIAT Yepes ToY-
- Ky A(1;1) ny goTopoii yrnoso#t kosdduuuent s mobol ee
TOYKe paBeH yABOeHHO# afcnucce 9TOR TOUKH.

BapwanT 2

1. Hatioure nepeoofipasuble ans pyHKUmR:

i =%-%+%  2f@=s?f;

3) £(2) = 55 4) f2) =0,

2. Ona dbyukuun f(x) = cosdx HaiiauTe Ty nepsoobpasHyIo,
rpaduk KOTOPON MPOXOIUT 4epe3 TOUKY A(Q_Tl'; Z)'

3. Iocrpotite rpaduKk KpUBOH, KOTOPas APOXOANT Mepe3 ToU-

Ky M(1;0) u y xoropolt yrmosoli KoadxpHIUHEHT B JIIOGOﬁ
ee ToUKe paseH 3z2.

Bapuanr 3

1. Hatigure nepBooﬁpaaable Ins hyHKIHK:
_6 1_81% 4224 32— 5
1) fla) = SEBE

2) f(:r:)z\/E—ﬁ; 3) f{z) =sin7z - sin 5z.

2. Ona ¢pynkupu f(x)=—-1— mﬁﬂ (x > 0) paiiguTe nepso-
obpasnyw F(r), xoropas npm z =2 NpuHHMAeT 3HAYEHUE,
paBHoe 2,5,

% £z < %’-r) obpamaerca

3. Ilpn xakux 3HAYEHHAX X (
B HYJb TA U3 nepsBocHpa3Heix GYHKIUR
f{z)=2cos2z — sinz,

ROTOD&s npH T = T HUMEeT 3HAUCHHE, PABHOC —1.
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Bapwanr 4

1. Ha#aure nepsoobpaznbie HyHKIpHA:

925 +1224 —62° + 722 — 4242
) fla)= 2 ;

2) f(z)=Va® + #; 3) f(x)=sin3x-cossx.

2. Has byukunn f{x)= :cmil {(z > 0) HaiauTe nepBocOpPa3HYIO
F(z), xoropas npH & =e NPUHAMAET 3HAYEHUE, PABHOE €.
3. Hpu kaknux snavennsx ¢ (0 <z € 27) obpamaercs B Hyb

Ta #3 neppoobpasnex Gyukuuu f(zr) = cosz — sinx, KOTO-

3
pasi Ipn & = 5 MMeeT 3HaYeHHe, PABHOE -2,

BapwanT 5
1. Hatinure nepsoobpaznbie oA byHKIm:

1) f{z)=+1-sin2z, 343 £z g %, F(0)=0;
: _ oz =% . _ .z
2) flz)=2 '(HW)‘ 3) f(@) = F~-
2. Haitnure ty nepsoobpasayso Gyskimmu f (x)=2% —x, ana
KOTOPOH
' min F(z} = 2.
£
3. CxombKO CYUIECTBYET KacaTeNIbHbIX K rTpaduKky OfHOM H3
nepsoobpazubix bysxkmun flr) = Pf:i—m—ill’ KOTOp&as mna-

paisiesibHa npsiMoll iy = 21—1.1: (unu cosuanaer ¢ ued).

Bapuant 6
1. Haitnure nepsoobpastele s yHKUutk:

1) flz)=+v1+sn2e, 0<z< 5, FO)=1;

o 3"\ . _ .z
2) fla)=e"-(5-"7"); 3) fla}=7=-
2. Haiijrre Ty nepsoobpasuyo dbyskuan fz) = 22 + 2, ans
KOTODOH
16
max F(z)=7.

-3 2]
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3. CKOJILKO CyNIECTBYET KacaTebHbIX K rpaduKy OmHON u3
L
1epBoobpPa3HBIX d’)yHKU,H;’I flz)= 2275209 Koropas na-
pajuie/ibia npsivofi y = 77 (wm coBnajaer ¢ meit).

Bapuant 7
1. Haiijinre nepsoobpasnbie yHKIHI:
il : 1
D-f(x) = tg? x; 2) f(2) = prszras
v N 24zl 42241
3)..fhek= ook e

2. ‘Haitanre 1y neppoobpasuyio dbyukuuu f(z) =2z + 5, ms
KOTOpPOIi npsimast y = Tx — 3 sABIsIeTCS KacaTeJabHOIA.
3. Haitjrre nepsoobpasnyo dyukuuu f(z) = | — 1|(2z — 1)

Ha [R.
BapwanT 8
1. Haityirre nepoobpasubie (yHKIuiA:
1
1) f(z) = ctg®z; 2) f(z) = 23
34?3241
3) f(z)= E-%_-Hi

2. Haityare Ty nepsoobpasnyio dynkumun f(x)=—4z+ 1, nas
KOTOpO# npsiMasi y = 5z + 1 siBjIsieTcsl KacaTeabHOIH.
3. Haiijiure nepsoobpasuyo dbyukuun f(z) = |z — 4|z na R.

9. NuTterpan

BapuanTt 1
2
1. Beruncsmre [(3z2 —z —1)dz.
1

ki3
2. Boruucinre fcoszmda:.
: 0

3
3. Haitpure [ |z —2|dz.
l

1 1
4. Cpasuure A= [2?dz u B= [ /zdx.
0 0
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5. Hailtanre nnomans QUryphl, OrpaHHY9eHHON JMHHAMHE
y= ::2_ +1luy=2

Bapwaut 2
E— -1
1. Boupcanre [ (3z% +z— 1)dz.
2

1
2. Buiuyucinre fsinzmdm.
0
~1
3. Haqre | |x + 2| dx.
-3

i 1
4. Cpasnure A= {23dz u B= [ {/zdx.
0 0

5. Hafiaure nnowans purypsl, orpaHH4eHHO! TUHAAMHA
y=z2uy=z+2

BapuanT 3
(2732 - 27:c + 9z — 1) dz.

’

1. Beivmcnure

“"""":ue

2. Hatgmre | cosz-cos3zdr.

N oy ey

2
. . _ 3rnmpuz<l1
3. Beiuncanre _j’; f(z)dz, tpe f(z)= { 2242 mpu x> 1

i H
4. Cpasuure A= [tgzdr u B= [ctgzdz.
0 x
4
5. Haiignre nnomaas Gburypst, orpaiHdueHHON JUHUAMHA
y=2cosx uy=1;, z€l0;n]
BapwaHr 4

2

1. Buuucnure [(82% — 1222 + 6z — 1) da.
1
3

2. Ha#taure [ sinz - cosbzdr.

A e i

COSZT NpH = &
3. Boiuucaure

f(x) dz, roe f(z)= {

n|=| Syl

. Fis
Sinx Hpu T > =

T
4 .
4
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4.

5.

3 3
Cpasnnre A= [tgzdz u B= [ctgzdr.

i 5
Ha#iaure nnomaap GUrypsl, Orpasi4ueHHON THHMAME
y=2sinz u y=1; z€[0;n}

Bapuanr 5

NG

. Haianre

_ 1
Berulsesnre [ |z - (z — 2)dz.
~2

1 1
(COSE‘L' 51112 ) dx

:nlﬂ-'—...:ala

- ik
Ilpu Kakux a BbHNOJAHAETCR HepabencTso [(x — 5)dr < 6.
3

1 1
Cpasnure A= [ 2'%s%dy w B= [ 5log:2%dy.
0,1 0,1

Hattpwre nnomaap durypsl, orpanuyennoft rpadukoem
= /1 — 3z, KacaTensHON K HEMY, IPOXOASIIEH Yepe3 Tou-
Ky (5;0), 4 npsamoit y=0.

BapuanT 6

1.

. Hapiaure

3
Boiuncanre f T - | ~ 2| da.

L‘—'5a=-l=|

1 .
(W — 8in :’L‘) dr.

By

IIpy xaknx ¢ BBHIIOJHAETCA HEPABEHCTBO f (x —5)dz < 6.
i

Cpasuure A= f 7B Z oy ¢ B = f 5loge = gm.
0,2 0,2

Hatinure nnomane urypel, orpamwyenHoét rpadukom

]
;r,+1’ KAcaTeJbHOM K HEMY B TOYKE Tg =2 M [IpAMOil

=4,

Bapuwant 7

1.

2
Burmcaure [ V2 — 22 dz.

1

2
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in2
2. Borancstre [ (€% + %) dx.
0

zdx

1
3. Briuncaute g‘x—l—l‘

1
4, Briuncnure f arccos z di.
a
5. Hafiznre nnomwaap 3amrpuxosaHtol ¢uryprl (prc. 1)

BapuaHT 8
4
1. Berancimre [ vz — 22 dx.
3

logy 2
2. Bormcure [ (3% —1)%dz.
o
3. Buluncinure ]2:%-_-:”-1-
-3

€ #
4. Beraucanre [Inzdz,
i

5. Haiianre nnowans 3anrrpuxosannoli dpuryps: {puc. 2)




[MpoBepoYHbIE
paboTel
Ha NOBTOpeHne

1. PaymoHanbHble ypaBHEeHUS
VW HepaBeHCTBa

Bapuanrt 1

1. Peurnte ypasHenus:

dz 5 _ 1.
ar7—8347 T 48-10z47 = 1’

6) |r— 2|+ 3z=|z—5|-18.
2. HafiiuTe panyoOHABHBIE PEIUEHUA CHCTEMBI yPABHEHUI:
2y’ tz+y=232
12{x + y) = Toy '

a)

14z 9z-30
3. Pemmnre nepasencrse =7 — ——r <0.
4. Tlpy kakux @ HyHKIUS

f(m)=%—az2+(2a—6):r+ 10

Boapactaer Ha R?
BapwanT 2

1. Pempre ypaBHeHus:
’ 2

2
) ot - EEg =t
6) lz-2|+|z—-1=2-3.
2. Pemiure cucremy ypapBHeHRH:
{x+y+x2+y2=18
zy(z + y) = 30 '




104 11-# KJ. MIPOBEPO4HbLIE PABOTHI

3. PemnTe HepaBeHCTBO 5;:34 &2 £ 0.

4, Tpu kakux o (_byHKH,PLH
f(z)= --—a: - az? + (3a — 6)z — 10
ybuipaer Ha R7

Bapwant 3

1. Pemure ypapHeHus:

2z Tz .
a) 3x2—z4+2  3r?4+Br+2 T 1

6) lx—3|+2z+1}=4.
2. PemwnTe cucremy ypasHeHuH:

22+ 2 =17
T+ay+y=9"

1 3
3. Pemmure nepapeHcTBO - 3 <73

4. Tlpu kakux a pyHKiUs
f(x)—w—( +1) +(a+1)a:——15

Bospacraer Ha R?

Bapuanr 4

1. Pemvte ypaBuenna:.
2) T2 42z+1 n 2242242 _ 7.
T?+2z+2 ' x?+2z+3 T 6°
6) [x—-3-lz—1]=
2. Pemure cucremy ypasHeHHH:
z+yt+ay=7
224y +zy=13 "

3. Pewnre HepaseHCTBO mm;l - m+é < 2.

4. Bafigure HauMeHbLIee u;enoe k , upn xkoropoM yHKIUA

fa) = &2

BozpacTtaer Ha R?

+4r + (h+ Dz +7
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2. WppayuoHanbHble ypaBHEHUS
W HepaBeHCTBa

BapuaHTt 1

1. Pemure ypaBuenust:
a) Vir+1+ 3z —2=5;
o 2=ty
2. Pemmnre nepasencra:
va) Vbt —4> 3z —2;
;7O ) D i
6) \/85:;.'?-?1 5 S \/821:24;?6 :
3. Tlpu xakux a ypasuenue vz2 + 7a — 6 —z+5=0 ne nme-
eT KopHeii?
4. YcraHoBHTE MHOXKECTBO 3HaYeHUH yHKIUN
y=V3-z+vVz—1.

BapuanTt 2
1. Pemure ypaBHeHUst:
a) V2z+5+v6+zx=3;
6) 2 N 1

T 22 7—6z’
2. Pemmre nepapencTsa:

a) Vz?—-3z-10< 8 —z;

V6—z—12
6) x+3 <L
3. Ilpu kakux a ypasnenne V2 —9a+5— z+4=0 umeer
Kopuu? ;

4. Haiymmre nanbospiiee 3HadeHne GyHKIMH y =7 + 2 — .

BapuanT 3

1. Pemure ypaBHeHus:
a) V3zr—2+vzx—-1=3;
6) V6=bz _ 2 1

a2 i 6—5x"
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2. Pemnte HepaBeriCTBé.:
a) V8+2x—22>6-3z;

Vi—z—22 . VB—z—z?
6 ms 2T z4d

3. Ilpu xakux a ypabhenue vz +6a+4—x—7=0 ne ume-
eT Kopuei?
4. YcTaHOBUTE MHOYKECTBO 3HAYEHUN (PyHKIHU
y=vz+4+2-z.

Bapuant 4

1. Pewure ypasnennsi:
a) Vr+6-2zx-5=2;

6) 22 =2z — /3 - 2z.

3—2x
2. Pemure nHepapencTsa:

a) V3z—z?<d—u;
V10—3z—22
6) x+3 Z \/5
3. Npu xakux o ypaexeune V2 —3a+ 7 —x+ 3 =0 umeer

KOpHu?
4. Haiinwre nanbonpuree 3nauenne GyHKIMa ¥y =z + 9 — 3z.

3. [llokazaTenbHble n norapucpmusieckue
YPaBHEHUs1 1 HEPaBEHCTBA

Bapuwant 1

: 9\*+05 125\ _ 3lg8
Pewnre ypaeHeHue (25) : ( 27) = 51g32"
Pemrute nepapercreo 5-4% - 7-10% 4 2 25% < 0.
Pewinre ypasnenre log,(z + 4) + logy{z + 1) = 1 + log, 5.

Pemnre HepasercTro log 1> log, 3 - g

S

ITpu kakux 3HayeHusIX o yparHenne 0,2% = 25—-0f-'§

PHUATEALHBIA KOpeHb?

HMEeT O7T-
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6.

Hafinure naubonsiee 3nauenne HDyHKIHH
y=10+4zn9 - 3°1 — 33-%,

BapuanT 2

1.

'iiﬂ :h"é:bi.w

Pewrute ypapuenue 62+ = 337 . gv+8,
Pemrnre uepasencreo (3 - 6% +4) - (6% — 4)_ >4,
Pemme ypapuenne 4logi(—z)+ 2log, 22+ 1=0.
72
Peumre HepaBeHCTBO logy | logy = pr +1 <0
IIpn xakux 3Ha4eHHsX @ ypaBHEHHe logy(5a — z) = 10g1 z

'fMeeT CAUHCTBENHOe pemenne?

Ha xaxux npomexyrkax ybbisaer dyHkuma
Y =10g2% z+ 210g% z + 60.

Bapuant 3

A

Pemure ypabseHne (%)x h (g—)m = %E%

Penntre nepasedcrso 32271 4 4.21571 — 7221 <,
Pemunre ypasuenue logs(x + 2) + logs(5z + 4) = 5183,
Peinwre HepaBeHCTBO — log 12 - log, 32 < 4.

3a-2
Hpu kakux 3HaveHusix a ypasHenue 8% = J—= umeer no-

JIOKHTSARNUBIE KOPeHbT

Halinpre uauMeHblllee 3HAYCHNE (byHKum{
y=23" +2.3%% _rin27-9.

BapuanT 4

oo N

Pewnre ypasnenne 2° - 27577 = 23, 36,
Penture nepasercrso (2% — 1) - (2% — 6)_1 > 2.
Pemure ypapnenne 3lgz? — lgz(-z:)
22
Pemnre nepaseHerso logg 5 logs L <0.
Tlpy xaknx 3HauCHHAX a ypasr-reuﬂe logs(4da — z) =log 12

MMEET SAMHCTBEHHOE pellieHne?
Ha xakux mpomexyTkax Bozpacraer QYHKIMA

='g'lg2$+]_gs$
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4. TpuroHomeTpus

BapuanTt 1

1. Ynpocrure
2sin® 401
2 ctg(% +4cr) -cos? (i—ﬂ-du)

2. Pemnre ypaBHenust:
a) sin®a 4+ sin® 2z 4 sin? 3z = 1,5;
6) 3sina+4cosx=2.
3. Pemmre nepaseHcTBo cos 2z — Hsinz < 3.
4. TIpn Kaknux 3HAUYEHMSIX @ MMeeT PEelIeHHe ypaBHEeHue

cCosT—a 0?

Veosz—3a+1 ~

5. Haiijjure kpurnueckue TOYKN (HYHKLUMH M YKAXKUTE OJHY
* o .
TOUKY MUHUMYMa Yy = sinz + 0,5sin 2z + 5.

BapwanTt 2
o _cosda+l
1. Yupocrure Haitio

2. Pemnre ypaBuHeHus:

a) sin'x 4 cos? r = cos4z;

6) cos3x - cos bz = cos4da - cos Tx.
3. Pemure nepasenctso tgx > 2ctgz.

4. Tlpu xkakux 3HAUEHHUSIX @ MMEET pelleHue ypaBHeHue

.z
sin 5 —a
i, o (17

cosz—1 —

Haitjinre kpuruieckne Touku (byHKIUM M yKaxKuTe OJHY

o

By :
TOYKY MaKCHMyMa Yy = 325 sin 2z — sinx.
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Bapuant 3

1. ¥npocture
1-2cos? 2a

2 tg(2a-—-%) -sin® (%+2a) )

2. Pewmmure ypaBueHus:
.8, cos? z + cos? 2z + cos? 3z = 1,5;
6) “Fsin2e + 4cos 2z =5,
3. Pemnre nepabeHcTBO c0827 + 3sinz > —1.
"4, TIph KAKMX 3HBYEHHAX 4 HMEeT pemeHue ypaBHeHue

sinz—a =07
sinz—3

5. Halinre KpATHYecKHe TOUKK (PYHKLUMH M YKAXKHTE ONHY
TOMKY MuliuMyma y =10sin2z — 3sinz — 5.

BapwauT 4

1. ¥npocrure
1—cos{8a—37)
tg2o—ctg 2a -

2. Pemnre ypaBHeHHsI:
. 7
ca) siffz+eosfa= 3
6) sinz -sin 7z = sin 3z - sin bx.

3. Peumre nepaseHcTBO —2_ 7<2-tgz

tgz+
4. TIpn KakuX 3HAYCHUAX O HMEET PelieHue YyPABHEHHE

[#0.] £+a
—2 7
50 .

5. Haitapre KpuTHUYECKHEe TOYKH DYHKLMH U YKOXKHUTE OAHY
TQUKY MAKCHMYMA § = —%Smm + 4§ sin 2z.



KoHTponbHble
padboThbl

1. Mpowun3ssogHan
U ee reoMeTpUYecKuiz CMbICN

Bapuanr 1

1. Kako#t yros ¢ nonomxurensHeiM Hanpasieraem ocn OX co-
CTABAAET KacaTenbHad K rpaduxy pyHKUAN

f@)=-52~(§-v3)a+32

3+z
B TOUKe zp= —1.

2. Hatiaure abeupcenl TOUEK, B KOTOPBIX KACATENBLHAA K Ipa-
buky dyuxkuun y = v3sin 2z — cos 2z + 22 mapannenbHa
ocu OX.

3. Hamumre ypasuenue KacarensHoll K rpaduky (pyHKLuH
2
y = 2% "4 _ ] g roukax ee nepecevenns c ocsio OX.

4. Ha xakux IpOMEXYTKaX KaCcaTelbHas K rpatghuky dbyHKIuHN
y = logg 7(z? — 4x) cOCTABMSET C MOJTOKUTENBHEIM HAIIDAB-
nenvem ocn OX rtynoit yron?

5. Pewnre vepasenctso f'(x) <0, rme
(3:) £(cos x —sin®z) — z + 10.

BapuanT 2

1. Kaxoit yron c noJloxKUTeNnbHbIM HanpabaeHviem ocw OX co-
CTABIAET KaCaTeILHAA K rpa(buxy dyHKIUR

fay=3%+ 8z 47
B TOUKe 7g = 4.
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2. Hatigure aBcuuceni TOYEK, B KOTOPRIX KacaTesbHAaA K
rpacduky GyHKIHH ¥ = cos 2z + sin 2z + 2x napananensua
ocn OX.

3. Hannmwure ypaeHeHwe xacaressHol K rpacdwky dyHKDUH

= {0, 2)“’2+ % _ 1 » Touke ee nepeceyenus ¢ ocko OX.

4. Ha KaKkux npomexcyTKax KacaTenbHas K rpaduky GyHKuuu

=log,(z® — 3z) cocTaBNAET C MOJOXKUTEABHBIM HATIPAEIE-
' 'mfem_ocu OX ocrpuift yroa?
5. Pemmre nepasenctso f'(x) >0, tue
flz)y=-2sin’z —z + 1.
Bapuant 3

1. Kaxoit yros ¢ nosoxXuTenbesiM Hanpasiaenuem ocu OX co-

CTAaBNAET KacaTenbHad K rpadhuky GyHKUEK

ro) =2+ (3-F) 10

B Touxe g =1.

2. Haitaurre afcuuccel ToveK, B KOTOPHIX KacaTelbHas K Ipa-
duky dyuxuuu y = sin 2z + v/3cos 2z — 27 mapamTenbHA
ocu OX.

3. Hamwmure ypaBHEeHWe KacATeldbHOH K rpaduky yHKUMH
y=3"""% _1 p Touxe ee nepeceenns ¢ ocsio OX.

4. Ha kakmnx npoMeKyTKax KacaTenbHas K rpahuky dyax-
wan f{z) = logy z(2z® + 3z) cocTaBIAET C NOMOKUTENBHBIM
HanpasienueMm ocd OX Tymoit yron?

5. Pemwre uepasencreo f'(z) > 0, rue

f(z) =sin?z — cos? z + x — 20.

BapuanT 4

1. Kako# yros ¢ noaoKuTenbHbM Hanpasieanem ocy OX co-
CTABIfAET KacaTedbHas K rpaduky dyHKumu
floy=2£2 _Zs 13
B TOUke Tp= —1.
2. Hattaure abcumcchkl TOueK, B KOTOPBLIX KACaTe/JbHAA K

rpacduky dyHKUMKM ¥ = sin 2z — cos 2z + 2z napannensHa
ocu OX.
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3.

4,

5.

2.

Hanumure ypaBhHeHWe xacarenbHON K rpaduky OYHKIHK

T
r*—dz
y= (—) — 1 B TOuKe ee nepecevenus ¢ ocbio OX.

Ha kakux npomerxyTKax KacaTelbHas K rpadnky dyHKIpn
y=logs (4t — %) coCTABNAET C NONOMKHUTENLHBIM HANPABIE
Huem ocn OX octpuiit yron?
Pewnre nepasencteo f'{z) <0, rae

flz)=2sinz-cosx 4z~ 5.

WNccneposatue dyHkunn
C NOMOLLLID NPOU3BOAHOIA

Bapuant 1

L.
2.

3.

4.

Mocrpoitte rpadbnk byukmua y = z{z2 + 3z + 2).
Hokaxxure, yro dyrxums f(x) =sin(2z +5) — 6z ybbipaer
ua R. _

Hatisure naubonbiiee 1 HAEMEHBINGE 3HAYCHHE (DYHKIMH
f(z)=+vx —2¥z na [0;100).

OcuoBanneM NPAMOYTONBHOTO NAPAJUIEICIHNENa CHYKUT
KBSJpaT, a Kaxxaas G0KoBas rpaHb nMeet nepumerp 6. Hait-
JUTe Mapajieslenunes ¢ HAUGONLIINUM 0OHLEMOM U BEIYHCIU-
Te #PoT 00BEM.

5% Ha rpacduke bynxuun f(z) = 2% — 2 salinure Touxu, 6au-

xaftmme x Touke A(2;—1,5).

Bapuant 2 '
z? 222
1. Tloctpotite rpacduk dbyHkumMg y = 1
2. Hokaxxure, uyro pyukuusa f(z)=zlInz ybsisaer na (0; %)
3. Haitnure maubonrmee m HauMeEHbIIee 3HAYeHHE pyHKIMK
fz) = 8" ~1843 g [—5;35).
4. OfbeM npaMOYronsHOro napamenenunesaa pasex 4. Ocuo-

BaHHEM CJYAT KBaapar Haliaure napannenenunes ¢ Hau-
MENBILHM [HepUMerpoM DOKOBOH TPAHH B BBIYUCAMTE 3TOT
NEPUMETD.

5% Ha rpaguke dbynxuun f(z) = 2% — 3 madiaure Touxky, 61u-

JKaRuine K HAYay KOODAHHAT.
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BapwanT 3

1. Iocrpoitte rpadux dynkmm y = (x? + z)(z — 2).
2. Hoxaxwute, uro dpynkuus f(z)=cos(4 — 2z) + 4x Bo3pac-
TaeT na R.
3. Hatimute Hambonbuee ¥ HauMeHbIIee 3HavYeHHe PYHKLpM
- flz) =2z~ & na [0;4].
" 4, Onpénenyre pa3Mepsl OTPHITOrO BacceliHa ¢ KBAJAPATHBIM

qHoM obbemonm 32 M3 Tak, wTobnl Ha OBIMUOBKY €ro CTeH
W [Ha 1T0IJI0 HRUMEHBIIee KOJIMYECTBO MaTepHala.

' 5*Ha rpadmke dbyukupn f(z) =2 + 2 nafmure ToukHy, Han-
xadmve K Touke A(16;2,5).

Bapuanr 4

' e
L. Tocrpoitte rpaduk GyHKImA Y = =5~

2. Hokaxure, uto dyHkuusa f(z) =z — In(2x — 1) yGsisaer
ua (0,5;1,5).

3. Haitaure naubosiblitee W HauMeHbUIee 3HaUeHUE (DYHKUKH
fla) = e ~2=3 ya [-2;9).

4* Hafisure naubogbmuit ofbeM TPEyrOMBHON THMPAMUIEL
MABC , B 0CHOBAHMH KOTOPOHN JNexXuT paBHODeIpeHHBIH
tpeyronsuuk AABC (AB=BC), ecnu MBLABC n

MA=3.
5% Ha rpaduke dyuxumn f(z) =1 —2° waitaure Touxu, G-
Kafillize K HAYANY KOODAMHAT.

3. [lMepsoobpasHbie n nHTErpanb

BapwauT 1
1, Haitaure nepsoobpasusie jtia dbyHKUML:
2 3z"
2) fay=zt+(3)"

6) f(r)=sinz- cos3z.
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2. Halinure xopuu nepeoofpasuoil nua dyukumn
f(z) =3x? — 2z ~ 9, ecm omuH U3 HUX pabeH 1.

3. Brmucnure: -
2u
a) [(2%+ 2az)dx;
a

5
6) [ 3z 4+ 1dz;
1

5
B)* [ cos? pdp.
0

4. Haitnure miomsans huUrypel, orpaHiueHHON IHHUAMHE TY=5
ny=6-—-=x

2
5% Beruncanre [ vz — z2 dz.
0

Bapwant 2
1. Hainure neppoobpasnbie ana ¢pyHKUIHN:

a) f(z)=2*{a¥z,
P T
sin{ 7 —2z
6) f(@)= —(%—)
COS (3 +2x)
2. Haiinpre xopHr nmepsBoobpasHolt Anst hyHKIUR
f(z) = —32% — 2z + 16, ecsm onun w3 Hux pasen —1.

3. Breruncnure:

; .
a) [(z'+ a?z)da;
-~

3
6) [ 3z - 1dx,
i)

%
B)* [ sin® 2p d.
0

4. Haitnure nnomans GUypsl, OrpaHNdeHHOR JTHEHAMY
y=2Vz; y=3—-2; z=0.

2
5% Borancsiure [ v2z — 22 dx.
1
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Bapuant 3

1. Haitiprre nepsooﬁpasnme JIs1 (}Jynanﬁ
8) J@)=at+(3)
6) f(x)=sin2z - cosbx.

2, Ham:(m'e KOPHH nepBooOpazHolt o byHKUpK
Jlx)= 7% — 4z + 1, ecn onun U3 HUX paBeH 2.
"3 BbI‘IHCJIH[‘e

a) f 2t + a2z) da;
6} j\/ (2z — 1)3 dx;

B)* [ sin®pdy.

.,.;|q ""‘1:..1!‘-1

4. Haﬁ,uwne IIONIaAEL DUrYPH, OrPAENYEHHON IHHAAMA TY=2
ny=3-—=c

0
5¥ Beruncanre f v —z? — Az dx.
: -4

BapwauT 4

1. Hafinure neperoobpa3nble g1s GyHKIUE:

a) f(v)=2a/z%Yx;
il
cos(—me)
0 I = Gty .
2. Haiinure vy nepsooGpasnyo gas dyukuun f(z) =3z — 1,

Jtst KoTopolt ypaererne F(r)=15 nMeer enuncTBeHHbI Ko-
peHb.

3. Breruucnure:

2x
a) [(2*+ 2az)da;

3 (x+3)2"

3

B)* f cos? i dyp.

-\-!
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4,

Hakanre onomanbs ¢Urypnl, OrpaHHYEHHON JIMHHAMIA
y=3i y=1 T=e.

-1
5% Butunesanre f V=z2 = 2z dx.
-2

4.

KoxnTponbHana pabora Nel
Ha NOBTOpPEHNE
NPORAEHHOro marepuana

Bapuant 1

10.

. Pewure cucremy ypannenﬁﬁ {

Pemure ypapnenue 3 - 22% + % 972 = 6. grH] % . 32042,

. Penture ypasnenue log, 2 - logy, 2 = log,, 2.

:LJOE‘{D‘ + ybgi‘ x = gsﬁ

Vioggx + (/logyy =2 '
Pemnre ypasuenue sin7r — sinz + 2cos? 2z = 1.
Hammumre ypasseHne BeeX KaCATENLHBIX K Ipaduky QyHK-
1y y=v/4z — 3, KoTOpbIE HPOXOIAT Yeped Touky A(2;3).
Ha xakux mpomexxyrTkax Bo3pacTaer (hyHKIUsA

Y=—COST — V3sing — z + 57
Uccneyitre Ha MOHOTOHHOCTD W 3KCTDEMYM DYHKUWIO

y = In(5 — 3z) + 222,

CyMMa OBYX CTOPOH TDEYTOJbHHKA D&BHS ¢, YIOJ MeXKIy
Humu — 30°. Haliaure anuHel CTOPOH TPeyronbHKKS HAH-
Godibiell OaoUaIH.

Hafinwre niiomaae uUrypsi, ocrpaHWIeHHOH JIMHUAMHA
y>=24+3 n z+2y=5.

Hatiaure nee peffcrpurensHbie 3HaYeHHA b, NpPH KOTOPLIX
32:(: - .
YPABHENNE pr—acay 5 = b HMeeT TOAbKO OHO pPelleHHE.
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Bapuaur 2

1.
2.

10.

Peumre ypasHenue 2 - 3271 4 5. 217 = 497,

z—2
Pemure ypasnenne logo(z? ~ 4) + log% =5

1—% log, ¥ — :t%

PemHTe CHCTeM ABHEHIH .
yyp { 1+l0g, (1~ ) = log, 4

"Petfiwre ypasnenue 1 — sinz = cosz — sin 2.

Hanwmure ypasHenue kacaTensHolt K rpacduky byHKinn

1
Yy=733 (2> 0), oTcexaiomelt Ha OCAX KOOPAUHAT TPEYIO/b-

HHK MAOIAKBRI § = 2;1—.
Ha kaxkux npoMexxyTkax Bo3pacTaeT byHKUMA
y= % sin 2z — Tsinz + 4z — 97
Heenmenyiire HA MOHOTOHHOCTD ¥ 3KCTpEeMYM (DYHKIHIO
y={(2z + 1)6322_4‘”“.

. Hatinure BoicoTy konyca wanbonpmero ofbema, obpaszy-

I011as1 KOTOPOro pasHa .

Hadinure wiomaas durypsl, orpaHH4eHHON JTUHHSIMH
y=va;, y=v-2r; y=2

Hai&,u.n're- BCe ,H,eﬁCTBHTEHBHbIe JHAYEHKA d, NPH KOTODBIX

ypaeienne 21g(z + 1) =lgaz uMmeer equHCTBEHHOE pelite-

HHE.

Bapuanr 3

Pemure ypasHenue 9% — or+3 — ov+f _ 321,

Peurnte ypanuenne 4(1 + 2log, ) = 3log, z - log2 4.
208V 4 4817
y/logy = + 1/logs
Pemnre ypaprenue sin 7z + sin3z + 2sin2z =1,

Hanumnte ypaBHeH#EE BCEX KACATENbHBIX K I'paduky HYHK-
muu y = /2x + 1, KoTopele npoxonaT gepes Touxky A(l;2).

S
Pemure cucremy ypabHeHHMR { 2 .
y =

. Ha kaxux npoMexxkyrkax y6niBaer ¢hyHKuus

y=~v3cosz + sinz — z + 107
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10.

Uccaeyitte Ha MOHOTOHHOCTD M 9KCTPEMYM (hyHKIHIO

y =In(4 — 3z) — 222
Haityurre cropons! napamesnorpamma ABCD naubosbieit
IJIONLA)IH, Y KOTOpOro mepumerp paseH P, a yron A pa-
e 30°.
Haitynre nuomaas purypsl, orpaHayeHHOR JIMHUSIMHA
¥2=3-z uy—-z=>.
Haityiure Bce neficTBuTe/bHbIE 3HAYEHUST @, NPH KOTOPbIX

2r+1
YpaBherme m = (@ MMeeT TOJIBKO OJIHO pellcHHe.

Bapuant 4

10.

. Pemnre ypasnenne 2 - 817+ — 362+ — 3. 167+ =0,

Pemnre ypasnenue log, (2% — 16) + 10g1 $+4 =2,

é

Y- g:logy =q2

Pemmure cucremy ypapHeHuit { : :
log, y - log,(y — 3z) =1

5 . 1
Pemnrre ypasnenue sinx — cosz =sin 2z — 3.

Harmmnure ypaBHenue KacaTenbHOM K rpaduky yHKIHH
y=a* (x>0), orcekaomeii Ha OCIX KOOPIMHAT TPEYTroJib-

HHK I1J10HAJ1BIO S g
Ha kaxnx 1'1p0M9>KyTKax ybbiBaer byHKumsI
Y= 251112:1: —3sinzx—x+ 77
Heeneyire Ha MOHOTOHHOCTD M 3KCTPEMYM (DYHKIHIO
i (22: t 3)83:.':2—1—2.1:—1-
B paBnoGejipenHoit Tpaneuuu HUXKHee OCHOBaHHE paBHO [,
YroJi Iipu OCHOBaHMHM pabeH «. Jluaronajb Tpamneuuu nep-

nenuKyJsipia 6okoBoit cropore. Hailiuure nanbonbuiyio
[JIONAJ(b TPATCLUH.

. Haityure nnomaap durypsl, orpaHiueHHOl JTHHHAMU

y=v—x; y=+v3z; y=3.

Haiijinre Bee seficrBuresibHbie 3HaYeHus b, NpU KOTOPbIX
ypasuenne 2lg(l —z) =lgbz umeer eauHcTBEHHOE pelie-
HHE.
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5. KoHTponbHas paborta Ne 2

Ha NoBTOpeHue
NponaeHHOro matepuana

Bapuant 1

3
2.

3.

310,

4
a—1 a%%+1 2

o\ —0.5
' Boraucaire ((ﬁ) ) 30 il (—2)~4 + 81925,

Yupocrure : + —%5=.
P a+a§+1 GR=L T
Beiunciure \/}ogé 9~ 2lg% 12.
7 9

. Pemmre nepasencTBo T=2)(z=3) ) o 1<0.

Haiiinre Te pemenus ypaBHenusi sin3z - cos 3z = sin 2z,
JUTsl KOTOPBIX ONpeJieIeHo Beipaskenue g(x)=tg (23: + %) 2

. Pemmnre ypasnenne 8-9% 4 6%11 = 27 . 4%,
. Pemure ypasuenue lg?(4z — 5) = lg?(3z — 1).

Yeranosure 0bs1acTh onpejaeneHnst OyHKIUU

f(z)=V—=T— 222 - 9z + 1g(2z + 5).
Haiimre abeuuecsl ToYek, B KOTOPBIX KacaTelibHasi K Ipa-
buxy byukuun y = 222 + (V3 - 8)z + V3 obpasyer yron
B 60° ¢ ocvio OX.

HaﬁJ_LH'[‘C I-IaHGOJIhHIee W HalMMeHbIIee 3Ha'leHHe beHKU,PIH
y=223+322-12-2, z€[-2;1].

BapwanT 2

1.

2.

3.
4.

Scne LR ) Sady | LA
Berancsmre 71 2%% - S5

b—1 b1541 2
yl‘lpOC'I‘H'I'C buj_l -+ b‘—'b(}'s‘*‘l i b_().s.
1 1
Borancinre \ 2510856 4 qglogg 7

Pemmnre nepaseHCTBO (a-:—3§?:::—4) + ;_04 + 1<,
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10.

Haliiure Te pemierns ypasHeHHUS
sin 6 - cos bz = cos (% - 4:1:) ,

JJISL KOTOPBIX ONPeIeneHo suipaxkenne g(x) =tg (4:1: + %) .

Pemiure ypasHeHue ( b— \/2_4)x + (\/ b+ \/'2_4)3E = 10.

Pemure ypasuenne 6logg z(—z) — logo 5% =2,

Yeranosure 00M8CTL ONpefenenus hyaRIMY
f(z})=logyzs) %-’ |

CocTapbTe ypaBHeHWe KacaTeNbHOH K rpadwky (yHKIAHK

y = 2%+ p Touke ee nmepecevenus ¢ Kpupol y = 4%+2,

Halinpre nanbonbinee u #auMeHblliee 3HAYEHUS PYHKIUU
y=2z— z, z€[0;4].

Bapuaut 3

1.

® N e oo e w

10.

3—0,2 2
Boruncure 393 m + ﬁ

a—b a%—%

1
YnpocruTe —%—{ H BBIYHCJHTE O @ = 5
pl ag +a£ b% . 16’

b—g.

1 1
Briuncnure \/3610536 + 81leas 9,

1T T B3
y17-15z—2z <0.

PGIIIHTB HEDaBeHCTBO
P z+3

Pemure ypasHenne sindz - v4 - 22 =0.
Pemure ypasHeHHe ( 6 — \/Ig)x + (\/6 + \/:E)z =12,

Pemnre ypasuenue logs 22 + 3 = 7log,(—z).
Ycranosure obsacts onpenesnenust yHKLIN
f(@) =log_,2_4, (6 — 2% — 5x).
Haiiaure abcupiccy TOUKH, B KOTOpH KacaresnbHas K rpadu-
xy dyuxupn y = (z2 + x)~! napamensha ocn OX.

Halaure nanbonkinee n HanMeHblnee 3HAYennsi OyHKIWN
y=2T—x z€(0;9].
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BapuanT 4

g B L

10.

/5 /54

- 3 3 s 5
. Boruncsmre 0,596 - /5 + 3 s

-3 -3 L Gung

m_2—m_2 m2—m

Ympocrure —f g
m-2-m=3 m 2-m?

m = 0,81.

v "

Boruicsure log1 (log;, cos% — logs sin 6) :
2

B BBIYMHCJIATE IIpH

32 —T7z+8
z2+1

Pemmre ypasrenue sin 2z - /7 + 6z — z2 = 0.
Pemnre ypabuenne 2-3* 3 —4=a+a-3°5.

Penmre nepasencrso 1 < <2.

Pemure ypasnenne lg, 2 -1g,, 2 =gy, 2.
Haiijiure cymmy nenbix 3navenuit ¢ u3 obnacTu onpenere-

el lgo z
Hus fi(z) = arcsin(z—3)

Haiiiure abeumcesr Touek, B KOTOPBIX KacaTelbHAsl K I'pa-
dbuxy dbynkuun f(z) = V222 + 1 napamnensua ocn OX.

H&ﬁ}l”’!‘(} HauMMeHbIIIee 3HaveHue (byHKU,HH

f(;t:)=z:+lnz%2.

Mpumevanune. Paborbl paccumransl Ha 5 dacos. Ouenka “5” cra-
BHTCS 3a BepHoe penleHde jmobbix 9 3ananmit, ouenka “4” — 3a
7-8 zagannii, ouenka “3” — 3a 4-6 zamanmi.

6. KoHTponbHble TecTbl

Bapuant 1

i
2.
3.

1
_ . 323 %4a?
Ynpocrure TR yaaa

CpaBuure a=1—2sin28° u b=2sin32° — 1.

cosx—2
Pemure ypaBnenne ——x— = 2.

052



122

11-i K. KOHTPONbLHLIE PABOTHI

10.

11.
12.

13.

4.
15.

16.

17.

18.

19.
20.

Hatiaure ofnacte onpeneneHus QyHKOUH

y= /{9 - 3%)logy(z + 2).
Pemunre ypasnenue 2log, 8 — 3loggxz = 1.
Habiaure paccTosiipe 0T Hadana KOODOUHAT 0 KacaTellb-
HOH, NpPOBEICHHOA K rpaduky YHKUHE ¥ = /T B TOYKE
(L;1). |
ITIpp xakoM 3HaveHud a DYHKIMA Y = ar + COBT BO3pac-
TaeT na R?

3 2
Haiinwre skcrpeMymbl YHKIHE ¢ = % + % — 2.

Haftaure naubosnblnee u HagMeHbiee 3HaveHns (OyHKUMHA
y = f(z) na orpesxe [—3;0], ecn
2t | 3
fl@)=%+552+22+3.

2
XCasx

Buoriuenure _f2 2413 dz.

Pemure ypasnenue rv/2 —z=4v2 — x.

Pemure nepaseHerso } + V2 — 6z + 8> 0.

A 1 _
Peurute cuctemy ypapHenn#t { V2 + VI ! .
Va+ /=4

Brrunennre logg 2 — \/ logZ 3 + 2logg 4.

Peutnre nepasencrso log, 2z > 1.

Ipu kakux 3natenusix a ypassenwe (0,2)* = 25a_-l-f HE ¥Me-

eT Koplieit?
TTokarkure, uTo wHeno A nenoe, u Haliiure ero:
A = 4¢0820° — cosec 10°,
Ilpu kaknx 3HAYEHHAX G MMEET pPelleHHe YpPABHEHHe

bsindz — 6cos 3z =a?

Pemure ypasrenne arccos(—z?) + arcsinz = 5.
Haitanre cymmy Geckoneuno yBulBaiomed reoMeTpuyeckoit
NpOTpeccHy, ecnu ee Bropolt wired papeH 2, a Tperuii %
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Bapuwant 2

[av]

11.
12.

13.

14.
15.

. Pemmre YpaBHEeHHe

. Yupocrure % i La‘ll_
- Va2t

. Boiuucimre sin 60° - cos™! 10° — 2 cos 20°.

cosaT+1 =d

T
s 3

'H'a:ﬁ"mrrc: obJiacTh onpeesienust hyHKIHA

log (22-3)
y = log, 3r—12

Peimre ypasHenue

logvl’;(a: —6) —log,_¢ VT =—2.

Ha kakom paccTosiHUM OT Havasla KOOPJAUHAT MPOXOANT Ka-
caresibHast, MpoBeJieHHasi K rpaduky dyukumn y = /2 — x
B TOUKE Cro rnepeceyenus ¢ ocbio OY?

ITpn kaxom 3Hauenun b dynkuns y =a — bz + sinx yobi-
Baer Ha R?

Haitjure skerpemymbl byHKLIUH

y=ém3—%3:2+6$—1.

Haityinre nanbosibiiee W HauMmeHbluee 3HaveHust pyHKUHH
3

y= f(x) na orpeske [2;4], ecin f(zx)= Ij" - 222 + 3z + 1.

3

1 .
ST
YHCIHTE
Bobrunciie ]; e

z%+4-cosx da.

Pemmnre ypasuenne (2x — 3)vz —5=axvx — 5.

Pemmre nepasenctso 3+ V12 — z — 22 > 0.

1
Pemmnre cucremy ypashenuit ¢ Y
N3

Boiuucsnre 285+1 . 51-182

Peumnre nepsencrso log,, z < 1.
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18,

17

18.

19.
20.

Npu kaxknx sHavennsx ¢ ypasuenue (0,2)% = 25a+3 MMeeT

OTPHIATCILHLIE KOPHUT
IMokasxkure, uTo 4wucno A wenoe, ¥ HaliiuTe ero

A= V3(ctg 70° + 4cos 70°).
ITpy KaK©X 3HAMEHUAX 4 MMEET PellleHve ypaBHeHue
7(:03% - 35in%=a?
Pemnte ypasnenne (arcsinz)? 4 arccos z = 2

Haurre cymmy Geckoneyno yObisatomedt reoMeTpHYECKON
1
TIPOrpecCHy, ecill ee BTOPOH wieH pasen 9, & TpeTHH 3.

Bapwant 3

10.

Yucno 40 cocrasnsier 10% ot gncna N2, Hatigure N.
Pemture ypasuenne x% — 2z = (z2 — 2}{z — 2).

Haiiqnre nanMeHbllee nefoe uMCHO, YAOBAETBOPAIONICe
uepasenicray (z +4)(z% —4) > 0.

Pemmrre cuctem ABHEHN z%+ y2 =5
Yy ¥p xd — yﬂl =15 °

1
Yt AN
Brruunciinre (M—\/i%) npu a = 25.
[

YerasopuTe o6nacTs onpesnenenus hyHKUHH
= +/|z — 3| — 220.

I'padpuk dyekimE y=a” IPOXOIAT Yepes TOYKY (—%;3") .
Hafinure a.

) . gyo-l 7
Periure HepaBeHCTBO (Z) <cosg.

lgb=m; lg3=n. Boryucaure 1g75.
Pesinre ypaHenue log so =06 — log,y .
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11,

12
3
14,
15.
16.

17.

18.
19.

20.

YerasHopuTe MHOMKECTBO 3HaYeHull PYHKUHH

— 2arccos z.

L

y:

‘ . PR
PacnonoxuTe yucna sinl; sin3; sin F B IOpsjike BO3pac-
TaHUsI,

.Brryucanre cos75°.

Pemmiite ypaBienne sinz =sin2.
IIpsmas = 5z — 4 kacaerca rpadmka byHKoun

.y =z% -z + 5. Haloure abcusccy TOYKH KACAHHA.

Ha xaknx npoMexyTKax BO3pACTAET PYHKIIUs
Y=~z + 4z° ~ 5z + 17
Hailianre KpuTHieckne TOUKY GyHKIUH
y=sinz — V3cosz.
Hafire nepeooGpaznsie ana dbywkuun y = /2z + L.

Haitunre nnounaap dpuryps!, orpaHnueHHoN JIMHAAME
y=¢€e y=¢; r=0..

2
Beruucnure [ V4 — z2dz.
2

BapwanT 4

1,

Yucao A cocrasasier 25% ot unciia B. Ckonbko npouen-
ToB oT uucna A+ B cocrasaser uucao A.

2_
Pemmre ypastnenue z z_gz =22 -2,

3. Hasinure nanbonsmiee uenoe 4UHCIO, YAOBAETBODAIQLISE

wepasencrey (z — 3)(z? — 25) < 0.

zy+2=0

Pewnre cucreMy ypapHeHHH { Ziy — gyl = 04 -

1
3
. Beruncuure (%) npe a= 24.
a-a

Yeranonire 06,1aCTh ONpPeAeNeHHA BYHKIHN
y=+32%—jz + 2|
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Ipacduk dyuxupn y=a® npoxomur uepes B (—%;2").
Hatinmre a.

1y 1-E o
8. PemmnTe iiepaBeHCTBO (5) >sin 7.

9. lg2=a; lglh=">0 Brruucaure lg60.

10.
11.

12.

13.
14.
15.

16.

17.

18.
19,

20.

Peunre ypasrenue log 5 + logaz=9.

YeraHOBUTE MHOXKECTBO 3HAYEHHH PYHKLHH
y=m— Zarcsin T.

PacriosioxuTe aucaa cosl; cosb; cos% B IOpPAAKe BO3Pac-

TAHA.

Boraucnure cos 15°.

Pemnre ypansaenune cosz = cos 3.

Ipamas y =3z + 6 xacaerca rpaduka HyHKUMH
y=—-x*—z+2

Hatgure abeuuecy TOUKH KBCAHNA.

Ha xakux npoMexxyTkgx yOnipaer QyHKIuA

y=—2°+22% —z + 37
Hattaure kputrueckue Touky QyHKOUHA

y= V3sinz + cos z.

Hatiaure neppoobpasnbie mia byHKIuR y = 2:c1+1‘

Hafiaure nnomwane GUrypsl, OrpaHRYeHHON JUHAAMY
xr

y= (%)  y=¢e; =0

1
Boraucaure [ 1 — z2dz.
0
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10 knacc. OrBeTbl
K CaAaMOCTOSITe/IbHbIM
paboTam

1. HeitctBUTenbHble HYUCNa

BapuanT 1
1. a) 0,6, 6) 0,27). 2. a) &, 6) 1355. 3. a) 4< V17,
6) Vi—-1<v2 4. a)2 6) v2.
Bapuaur 2
1. a) 0,75, 6) 0,(63). 2. a) 3, 6) 3— 3. a) 7> /48,
6) vV3+v2<V10. 4. a) 3, 6) V2.
BapuwanT 3
1. a) 33,6)4150 2.a) VB+vVT<V3+V14, 6) 1+15<
<VE+v7. 3.a) 2 6) 28 4. ﬁ%}@
Bapmam’4
a) 33, 6) 4 . 2.a) V24+ /15> 34+ V10, 6) 1+
+\/—< <\/‘+\/ﬁ. 3. a) 4, 6) 30. 4. 6—11@.
Bapuwant 5
1.35. 2. 1+VIT; V3+v7 VB+V6. 3.2) 1,5 u vI5,
6) 7,005 n 0,1, 4. a) -8, 6) 0.
BapuanuT 6

1. a) 255 2. 14+ V15 V2+ V% VB+V7. 3.2) 25 u
V6,5, 6) 5,005 u /251. 4. a) 2v?2, 6) 0.



2. MeomeTpuyeckas nporpeccus. ApumeTnHecknii KopeHsb 129

BapuanT 7

1+v3
la)laZI\/- 1\/“3’*‘)95) -2, B) V6 + V2.
4. Ykaszaumne. [TocrpoiiTe NpAMOyroibHbI TPEyroJib-
1
HuK ¢ kareramu 1 u 4. 5. P e e u u e. 3amerum, uro T >

I RO L W O (R 1
> 1 75> 16 @ 75> 15 @ - 715 > 15 (100).
(1) 412) + (3) + - -+ + (100) u nmosyunM MCKOMBIH pe3yJib-
TaT.

BapwuaHT 8

1. a) ja. 2. vV24+4/11< V343 3. a) 6, 6) -2, B) 2.
4. Y xa3zanue. IlocrpoiiTe NpsMOYroJbHBIN TPeEyroJib-
HUK ¢ KaTeToMm 1 u runorenysoit 4.

2. BeckoHe4Ho ybbiBalowas
reomMeTpuyeckas nporpeccus.
ApucgpmeTuyecknii KopeHb
HaTypanbHOW CTENEHN

BapuaHT 1
1. 40,3 2. a) 4v/3, 6) V16. 3. z>1. 4. a) va— Vb,
6) m

BapuaHT 2

1. 32. 2. a) —4v/2, 6) Vv54. 3. 0<z<1.. 4. a) 7-—\/—?},
6) Vr— ¥y
BapuaHnT 3

1. 2. 2. a) 16, 6) a.

2(3+V/3) 5) VI4y/5+vT 1

S BT T R 8 Vs
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BapwanT 4
1. —%. 2. a) 27, 6) b.
a) 3(3v2—4), 6) Y ;‘ﬁ. 4, T F,
Bapuaut 5

1. 2.2.a) Va5, 6) \e—yl. 3. a) 2, 6) —2V10.

Bapuant 6

2 6l 1
185128 6 :
3 d) ! ) /ix*gj
Bapuwant 7
% . T(V3-v2)(V2—-1). 3. a) Ecm 1<a<2, 10
2. o a>2, 10 JG_CQ, 6) 1+ 2+ 5.
.4 Pemenue. IMycts
\3/26 —15v3 + {/26+15\/§=;~:, (1)
torma 52 4 3v/26 — 15v/3 - /26 + 15v/3 - (/26 — 15v/3 +

+ V264 15v3) =23 52+ 3z =15 z=4.

3a) 3, 6) -2,

Q

nb-m

BapuanT 8
1. 2.2, -3(V3+ V2)(vVZ+1). 3. a) Ecm 4<b<8, 0
25'384:_0(:.% b>8, To ﬂ’ﬁ) 1+v2+3. 4. 3.

3. CreneHb Cc geicTBUTENbHbIM
nokasaTesiem

Bapuant 1
1. a) 3,6)25.2. a) a—b, 6) —1. 3. 0,25.

BapwanTt 2

1. a) g7, 6) 8. 2. a) V2% — {/4?, 6) 1. 3. 6,4.



4. CreneHHas yHKuMA u obpaTHas dyHKumMn 131

Bapuant 3

1. 36. 2. a) 3, 6) a%b. 3. (%)ﬁ_l >(

O

BapuanT 4

1. a) 100. 2. a) —4, 6) a!®9852. 3, (%)\/§+1 < (%)ﬁ
LAl

BapuanT 5‘"

35
4 564 1
k2% 2 53 g

Bapwant 6
% %% "“1?5 a
1.2 .37 -5 . 2. b 3.m.
BapwanT 7

1. V37+2>2V83, Tk. V374+2>v36+2=8, a 2V/63<
<2V64=8. 2.3;-2. 3. y. Ykazanune. [lepsoe nouxo-

+4/y?—1643
PEHHOC BhIPAXKEHUE PABHO (EJE) .

2
BapuauT 8

1. 2¥/244 > ¥26+3. 2. 3; 2. 3. .

4. CreneHHana pyHKUUA
n obparnasa dyHkuma

BapuanT 1
1. a) Ilepsoe wucno Gonbme Broporo, 6) Ilepeoe umcno

MeHbitte BToporo. 2. a) Ru R, 6) z20; y22. 3. a) em.
puc. 1, 6) cm. puc. 2.

BapuanT 2

1. a) Ilepsoe umcno Gonsuwe Broporo, 6) Ilepsoe wwmcito
menbite proporo. 2. a) R u R, 6) 220; y<3. 3. a) om.
puc. 3, 6) cM. puc. 4.
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YA \ YA
\ -
1 1
“‘""‘"""——'_..—_' I
of 1 x o] 1 3 x
puc, 1 puc. 2
v yn\
P \
[~
1 1 [
o] 1 x o] 1 x
puc. 3 ‘ puc. 4
Y “ Vi
[

=]
[ ]
I
S
=
e
v
7 4

!

pHc. 5 puc. 7

=
L= \ —
-
PSS NI Sy = = I

HY
“y

puc. 8



4. CreneHHasi cyHKuMsa u obpaTHas dyHKLMS

133
Bapwuant 3

1. a) Ilepsoe uncio menbme Broporo, 6) Ilepsoe wmc-

J0 Menpiie Broporo. 2. a) y= 0,5z + 3,5, 6) Y= 3"l
3. a) cm. puc. 5, 6) cm. puc. 6.

Bapuant 4

1.-a) llepsoe uncio menmpme Broporo, 6) Ilepsoe uucio
menbmie sroporo. 2. a) y=0,6-0,2z, 6) y=1+ % 3
a) cm. puc. 7, 6) cm. puc. 8.

BapuaHt 5

1. a) ITepsoe uncio mensme BToporo. 2. y < 0,5; y > 0,5
3. y=lz - 3|li —1, cm. puc. 9.
BapwanT 6

1. a) llepsoe umcno Gosbme Broporo. 2. y<2; y>2

3
3. y=—|r+2|z2 +1, cm. puc. 10.
" Y
1
=1 3 —‘-n. 0 >
0 I 2 4 E‘ — - -2 "l == E
=1
puc. 9 puc. 10
L2l L

1. y=-1-yy+4. 2. y<—

5, y=1. 3. Ilepsoe uucno
boJsibiie Broporo. Y KaszaHue

4\/‘—3\/”0 V624 \/1? \/625—\/169 - 6\/_ bl
12 '
\/.36 =5 _ /3615 _ ,9\/' +2 _ V48642 \/48 +2
7 —2‘ TR =2.
BapuanT 8

y=44+/4d-y. 2. y<

—6; y=>2. 3. Ilepsoe umcio
MEHBIIEe BTOPOro.
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5. PaBHOCUABLHOCTbL
YpPaBHEHNA W HEpPaBEHCTB
BapuanT 1

1. a) na, 6) 8. 2. a) =er, 6) ga. 3. a) (2) cnexyer uz (1),
6) (1) cneayer us {2).

Bapwuant 2

1. a) na, 6) Her. 2. a) ga, 6) ga. 3. a)} (2) cneayer u3 (1),
6) (1) cneayer u3 (2).

BapwanT 3

1. a) Her, 6) wer. 2. a) mga, 6) ver. 3. a) (2) creayer us
(1), 6) ypaBHeHUS PABHOCHIILHBL

BapuanT 4

1. a) ner, 6) ner 2. a) mer, 6) Aa. 3. a) (2) cnenyer u3
(1), 6) ypapHeHHs PABHOCHIIbHEL

Bapuant 5

1. a) ner, 6) ma. 2. (1) sBnseTcs creacreuem (2). 3. ma.
4, a=0nb=15 a=3 n b=3.

Bapwant 6
1. a) ner, 6) uer 2. (2) asagerca cnencreuem (1), 3. aa.
4, a=-1 nb=1, a=0 nb=§.

Bapuanr 7

1. a) ner, 6) HeT. 2. ypaBHEHMA PABHOCHIBHLL. 3, a = —2;
a=-—1.

BapuauTt 8

1. a) ner, 6) Her. 2. ypaBHeHust PABHOCHJbHEL, 3. b=1;
b=2.



6. WppaynoHansHsie ypaBHeHus 135

6. VippaunoHanbHble ypaBHeHUs

Bapuant 1
loz=-1; z=2 2/ z=1 3Ve=4 =15 4 z=2
BE My Saoa Ty =27
Bapuant 2
e 2.2 z=-2.3 S
= = . = T=-3; 3.4 z=5

BapuanTt 3

l.2=4. 2. =1—-+/2; £=2; 2=3. 3. c=—-45; z=3.
4 iz==1.5:. =085 :r:—l

BapwanT 4
1. 2=2. 2. 2=-14+5; ¢=-5; z=-2. 3. z=—4;
p=2 4, 2=171 5. 5= ~2

Bapmant 5

1.:1::%. 274[3;8]. 30 =114, ¥=8"Vxaddnne 1

criocob — 3aMeHa V- —2=1u; v + 1=v cBoauT ypasHe-
HHE K CHCTEMe {u3+ ¥ j 3 ;

u’ — v =-3
2 cnocob — = =3 xopenb ypasaenus (nopdopom). IMockoss-
Ky JieBasi YacTh YpPaBHEHHsI €CTh CYMMa JIBYX BO3pacTalo-
mux GyHKIMH, a Opasasi — 4UCJIO, TO YPaBHEHHE MOXKET

MMETHL TOJIBKO OJIHO DElIeHHe.

5. e {-343} U (=9; —3) U [3; +00).
BapuanT 6
l.o=: 2 [510. 8. z=2. 4, z=3.

1
5. a.e{ "—f}u( 12; —6) U [8; +00).
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Bapwant 7

1. [—%%J . 2.$=%@. VY ka3anue. Jomaoxere jie-

ByIO W 1paByl0 uactTu ypasHeHus Ha (Vz +1— z —2).
3. Pemennit ner. 4. {i} U (%, %] . Pem enue. IToctpoit-

3

e rpadukn (1) y=v—8x — 22 — 15 (MOIYOKPYKHOCTD €
uenTpoM B Touke Q(—4;0) u r=1)u (2) y=azx + 7 (ups-
masi, npoxojisimasi yepe3 Touky A(0;7)) em. puc. 11.
VA 1. Ecomm npsamas (2) mnpoxo-

2 aur uepe3 Touky B(-5;0),
/ To pemenuit 2. Ilpu asuxke-
4/ Hun K Ttouke D(-3;0) pe-
)4, [IEHUE TIOJyUUTCH EIMHCTBEH-

i HOE, TO eCThb a Ea@; %l (3Ha-

pars / | YeHHs @ JIErKO HAXOAATCS NpH
S / II0JICTAHOBKE KOOPJMHAT TOYEK
1</ 1 B u D B (2). lpu asu-
Flalg b |- |0 JKEHHM IIpSMOH OT TO4YkM B
Kk Ttouke C Oyzer jaBa pere-
HUS.

2. Ocranoch paccMoTperh ciaydait kacanusi B Touke C.
Mycrs ZAFO = p, Torma tgp=a. Ilyctb LAQC =m, a
ZAQO =n, Tornaa=tgp=1tg(90° —m—n)=ctg(m+n)=

Vi 1 _ l-tgmtgn
T tg(m+n) T tgm+tgn

M3 reomerputeckux coobpaxkennit serko Haitru QC, QA,

=Y

Puc. 11

AC, OD u OA, a Takxe tgm=é " tgn=$. Orkyna
1.4
Lrpeaaa T BT o4
a~tgp—A—§|—_ﬁlm3.
BapuanTt 8

1. [-3;3]. 2. z= M} 3. Pemennit ner.

LR
i (3'3)U{15}'



7. AppaunoHansubie HEpaBeHCTBa 137

7. VppaynoHanoHbie HepaBeHCTBa

Bapuanr 1
1. 2< <11 20 (1;3). 3. [-252). 4. [0;1) U (4;+00).
5. [0;3].
BapwanT 2
<LK €5, 20 (256] 8. (—oo;1). 4. [051) U (9; +00).
5. {(—o0; 0],
BapuaHT3
1. {-3}U[-1;3]. 2. [0;1)U(9;+c0). 3. [4;5). 4. [-1;2].
5 (2; 4+o00).
BapuauTt 4
1. {4}U[24]. 2. [1;4). 3. [%3]. 4. [-41). 5. (3;+0).
Bapuant 5
1. 16. 2. {0,5;1). 3. [-1;0]U[1;2]. 4. [1;5) U (10;4+00).
5. (—o0; —2] U [1;+00).
Bapuant 6
1. 20. 2. {0,8;1). 3. [-3;2]. 4. [1;+00). B. (—oo;—1U
U[2; +00).
Bapwant 7

1. [—%;%]U{:ﬂ 2. (—3-0]
(-1 i] U (2 +00). 4. (A& 1]

5. [27—3F;8—§/_]U[7+\é371“;27+3\/_]_

Bapuaur 8

3—v364 1-85 3+v/349 3+/264
5. 5 -2 |Y{T 4 T3 |
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8. [lMoka3zartenbHble
yPaBHEHUS1 1 HEPABEHCTBa

Bapwuant 1
I =1y =242 &< =203 =1 a2
5. m=2.
BapwaHT 2
l.z=-3 =1 2. 2€-15. 3. z=1. 4. 2> 1.
57 p=2
BapwanT 3

1.z=3% 2.(23). 3. =2 4 z<-1 5. 2=0.

BapwanT 4

l.z=~3.2. 2<0; }<z<2. 3. 2=1. 4. z<1. 5. =0

Bapwant 5

. z=15. 2. 2> 2. 3, 2=-2; =2 4..(=2;~1).
5. ag<-15; a>5.

BapuanT 6
1. =182 @>0., 3, c==2 ¢=12,
4. (-1;2). 5.a< -5 a>4. )

Bapwant 7

i =T 2 (—%;1). 3.2=1-V2; z=1;, z=1+ 2.
4. z=0. 5. a € (0;2) U{3}.

BapuanT 8

1. z=12. 2 [-21]. 8.z =3; z=1; x:3_T‘fﬁ_
4. z#0; c#7mk+ 3, z€Z. 5. a€{—-8}U(0;1].
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9. CucrtemMbl nokasaTtenbHbIX
YPaBHEHUIA U HEPaBEHCTB

Bapuast 1

1. (1;2). 2. (3;2). 3. (2;3). 4. [0;1).
Bapuarr 2

1. (3;1). 2. (%3). 3. (31). 4. [—-L;0) U (1;4].
: B’a"puéHT 3

1. (i%) 2. (%3). 3. (23); (3;2).

4. (—10;—8) U (4;5].
BapnanT 4

1. (4:1). 2. (4;3). 3. (4;10). 4. [-3;-2) U (3;5).
BapuanT 5

1. (5;1); (3;3); {4:2). 2. (—10;-12); (12;10). 3. (2;2;1).
4. [-4;0).

BapuanTt 6

1. (1;-4); (9;4); (10;5). 2. (6;-4); (—4i6); (=6;4);
(4;-6). 3. (2;2;1). 4. [1,5;4).

Bapuant 7

1. (2;0,5). 2. Ecin a=1, b#1, roraa z€R, y=0. Ecan
a#1, b=1, rorma z=1, y€R. Ecim a=b=1, 1o =
u y — mobeie; ecmm a#1 u b#£1, 7o (1,0). 3. (1;1).
4, [\/5;2).

Bapuant 8

1. (2;1). 2. Ecni a=b=1, TO 2 M ¥ —moﬁme;. ecHu a#
£1nb#£1, 1o (1;0). 3. (1;1). 4. [-3;-2v/3)U (2v2;3].
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10. CeoiicTBa norapncpmos
Bapuant 1

1. a) 0, 6) 1, B) 16. 2. a) (—4;1), 6) (=3;1) U(3;4).
3. 30+

BapuanT 2

1l.a)1,6)1,8) 0,2. 2. a) {~00;0,5} U (2;+00),
6) (—4;1) U (2:4). 3. da+b.

Bapuant 3
1 b 1
1. a) 7 6) 4, B) 1,5. 2. cm. puc. 12. 3. T 4 =g
BapuanT 4
1. a) -3,5, 6) 6, B) 1,5. 2. cm. puc. 13.
2—a , _ 1 :
8.5 4 D
Vi # YA
~——] E
:' |
N !
O O\ 1 N
AV 1 : R
v o 1 3 4 x
-1 |
. I
Prc. 12 Puc. 13
yA
; %
A ﬂ
Ji\ A
PP RN /!\
o I . I .
4] 2 o 2] 4] x - o1 x

Puc. 14 Puc. 15



11. floraputpMuueckue ypasHeHust 1 CUCTEMbI 141

Bapuant 5

1. 2) 0, 6) 2. 2. 50%. 3. cm. puc. 14. 4. log, 5 < 25.
P e enne PaccMorpum

3(logy 5 — 23) = log; 125 — 7 < log; 128 — 7=0.
Bapuant 6
"7 1.8)0,6) 1. 2. a®+5. 3. cu. puc. 15. 4. logs 3 > %’
Bapuanr 7
1.0, 2. logg 9> logg10. Peuren ue. Pacemorpum
loge 10

logg 10+log, 8  logg 80

. eg TV T Ve Y | Meg Y
Togs 8 = logy 10 - logg 8 € 3 =—9 <
l()ggSl 1+ab

<—5—=13. 2(8-55)"

4.0 Pemenune. ITycts 5@:1’; §V10865 — o

Torna \/E)g‘r,_ﬁ ‘logs 5 =logsz wnm \/m = logs z;

\/10?65 -logs 6 =logyy uam 1}*1-0—;"6 logs 6 =logsy. nam '

viogs 6 =logsy, To ecth loggz =logsy u T=1y.
BapuanT 8

2a+2ab~—1

1. 0. 2. logg 10 >1g11. 3. 222

. 4. 0.

11. Norapudpmunyeckue
ypaBHEHUs1 U CUCTEMBbI

Bapuwant 1

1.2.2. (2:3); (3;2). 3. 1. 4. 64. 5. {5;20); (20;5).
BapuaHTt 2 '

1.20. 2. (2:18); (18;2). 3. 2. 4. 81. 5. (1;2); (21).
BapuanT 3 _

1. z=-1; z=4. 2. (2;8). 3.64. 4. (3;2), (2;3).

5. x =4, :r=—ﬁ;:::=%; z =4
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BapuwanT 4
1. z=-1; z=9. 2. (27;3). 3. 25. 4. (4;125), (125;4).
5, 2==-0;, z=-3; z=3; z=0.

Bapuanr 5

1. ¢=-05 z=-—/05 2. {(-v%-2); (22). 3
4. (1;1). 5. 0,25.

Bapuant 6

1. z=—4; z=-2V2. 2. (—2;—3\}—5); (2;0,5). 3. 3.

4. (3; %) (3:9). 5. —0,25.
BapuwanT 7

l.o=3; =5 2. (416). 3.3.
4. (a;-2); (1,54}, rme 1 <a<?2.
5. {4} U{0;+00). Pemenne.

(1-2z)?=az; 22— (a+2)z+1=0; D=d?+4a.
D=0 nupu a=0 (ne ynosnersopser O3) u mpu a = —4,
z=-1 (nonxo,u,n’r%. D>0, rorpma a<—4 wm a>0. Pac-
emorpum f(xy=zé—(a+2)z+1. Ecom D >0 n f{1) <0,
TO ypaBHCHNE HMeeT 1 KopeHb fly=1-a-2+1<0, 10
ecth o> ().

Bapnanr 8

r=g; z=6. 2. (3;9). 3.3. 4. (1) (1sa), me a>0.
(+00;0) U {4}.

1.
5.
12. Norapudpmuyeckue HepaseHCTBa
Bapuanr 1
1. (=3;1]. 2. [%;4]. 3. (=1;1); (3:5). 4. (%1)
5. (0;0,1) U {(v/10; 100).
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BapuaHnT 2
1. (-1;2]. 2. (%s) 3. [0;1)U (23] 4. (% 1).
5. (0,1;10) U (10%; +o00).
Bapuant 3
-~ LS 2. (0,0,4) U (1 +00). 3. (—0,5:1) U (2;4).
4. (1;2]. 5..(0;1) U{10%; +00).
" Ba;pwéh'r 4
Loz>% 2. (0;1U(L5+eo). 3. (225). 4. (01,
5. (0;1) U (8; +00).

Bapuant 5
1. 2<-1; 1<x<2; 2<x<3 >3
2. (—4;-3) U (8;4+00). 3. (1,5;2).
4. [-255,—25) U (28;235). 5. (0;1) U {7}.
BapuaHT 6

1. —l<e<]; 1<z<2 2. [3;4). 3. (2;2,5).
4. (=2;-2735] U [235:2). 5. (0;3).

Bapuant 7
1. [—%;O) U [1;400). 2. (Iog2 %;Iog23).
3. (0; %] UI1;27]. 4. (=1,5—1) U(=0,5;0).
5. (1;5'7). -
BapwanT 8
. . ) 3n ! .
1. [~L0)U[0,51). 2. [logy 14;log, 3F]. 3. (0, g] U[L;2).
a. (06:3)u (1; %) 5. (0;1) U[V3; +c0).
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13. Onpeaenexne
TpUroHomMmeTpu4ecknx pyHKL Ui

Bapmant 1
1. a) 2m, 6) 2%, 8) 3F. 2. a) 60°, 6) 150°,
B) 135°. 3. a) 2 ke Z,6) 2rk + 2 ke Z.
Bapuant 2
7 7 5 (s] o
1. a) 5, 6) 5 B) & 2. a) 30°, 6) 270°, ) 225°
3.a) 2k +2,k€Z,6) 2+ T ke
BapuanT 3
1. a) 315°, 6) 40°, B) 150°. 3. 0.
BapuanT 4
1. a) 110°, 6) 105°, B) 54°. 3. —3.
Bapwant 5
2. ~2.3.a) 7k + 5 k€Z 6) 2nk + 5; 2nk + 3L k€ Z.
BapuanT 6
2.0.3. a) 7k + 5,k €Z, 6) 21k + 2 k€ Z.
Bapuant 7
1. 2. 2. Her. Ykazanune 6v5=+180> /169 = 13;

2
2v/30 = V120 < v/121 = 11, crenoBarensHo 6\/5_22 30 Sl

3.2) T4 Zonk+ I keZ, 6) 2nk+ 115 onk - T
2k + %, keZ.

BapuanT 8
1. 8. 2. Her.

3. a) %k;?rﬂr+%;?rk+ ?—g,kez, 6) 2nk; 2nk £ :%ﬁ,k:EZ.
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14. TpuroHomeTpuyeckue ToXaecTsa

BapuanTt 1
1. a) BbIpaXkeHHe OTPUNATETbHO, 6) BbIPAYKEHUE IMOJIOXKH-
TeJILHO, B) BBIPAXKEHUE OTPULATENBHO. 2. —3.
3. a) —tg?2a, 6) 2sina.
Bapunant-2
1. a) BbIpaXkeHHe OTPULATEIBHO, ©) BBIPAXKEHHE MOJIOMKHU-

TEJIBHO, B) BBIPAXKEHNE OTPHUATENBHO. 2. —4.
3. a) —ctg?3a, 6) 2cosa.

BapwanT 3
1. a) Boipadkenne OTpULATEIBHO, 6) BBIpaXkeHHe OTpPHIA-
TeJIbHO. 2. —G;—\/E 3. a) 1, 6) cos?a.

BapuanT 4

1. a) BbIpazkKeHHe MOJIOXKHUTENBHO, ) BbhIParKeHHE MOJIOKH-
resnbHo, 2. —2. 3. a) 1, 6) 1.

Bapuant 5
2_}12
1. 5ind= —%; tgxr=— |2| =, ctgz = — ga“}' b
2. a) 2, 6) é 3. 2ctga.
BapuanT 6
1. cosz = — 18 tpp = —: ot x—-—b|
SEAL, \/m*g == ctgT=g
2. a) _11{111 ) 3. —thﬂf.
Bapnayeil
1‘0:“"_23-)(1—25):|:\/a2—413):b {783 0 1.
Bapuant 8
1. 2 2 2.8) B2+2, 6) VT4, 8) b a2
125
3. ;
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15. ®opmynbl cnoxennsa. [BolHble yribi

Bapuaut 1
1. a) -- )j£ 2. a) tg15° 6) tg2x, B) 2, 1) L.
BapuanT 2
1. a) -5, 6) —3. 2. a) cos %, 6) ctg$, B) 2ctg2a,
r) tge
Bapuant 3
1. a) 3, 6) %n)ﬁza)—l 6) X, 8) 1,
r) v—2ctg2n:
BapwanT 4
1. a) _% )32£1 B) —3[ 2. a) V2, 6) —1, B) ctga,
r) 2ctgdao.
Bapuant 5 P
1. a) ~1, 6) tga, B) tga. 2. —g-
BapuwanT 6
1. a) 1, 6) tga, B) ctgla. 2. %
Bapmanrt 7
1. a) n 6) —1.
51

2. a) . Ykazanwue cosF =cos(m—-¥)=—cos
BaTeM J_I'\OMHO)KBTB HUCAHUTEJIE H IHAMEHATE/IDb Bblpa}!(e-
nust Ha 8sin¥ u TpHXKAE npuMeHuTe (HOPMYTy CHHYca

Apoftioro yrna. 6) 3% Yrkazanue 3aMeruM, 9To
sin 36° = cos 54°; 2sin 18° - cos 18° = cos 18°(4 cos? 18° — 3).
Ternephb 38/1a4a CBOAUTCA K PEIIEHUIO KBAIPATHOTO YPaBHe-
HHMA GTHOCHTEIBbHO Sin 18°,

BapwanT 8
1. a) —tgba, 6) ~%. 2. a) é, 6) ”5%@.

.
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16. @opmynbel npuBeseHUs.
MpeobpasoBaHue
CYMMbI B Npou3BeaeHue

BapuanT 1
1. a) -sin33°, 6) ctg14°, B) sin 5.
2. 8)-2c0s35° - cos 15°, 6) —2sinda - cosba. 3. tglo.
Bapuwaut 2
. '1.a) —sin36°, 6) —tg6?, B) —cosd 7
2. a) 2sin16° - cos4°, 6) —2sin 32 -sin %2,

3. tg3e - tga.
Bapuanr 3
o sin10°
1. 0. 2. a) V3cos10°, 6) ~ s oogme-
3. ctg3a.
Bapuanr 4
1. 0. 2. a) cos20°, 6) ﬁ%‘%
3. tgo.
Bapuant 5

2

1. sin?z. 2. 2. 3., —4cosa - sin %

Bapwant 6

1. ctg?. 2. —1. 3. —4sina sin® (§ - §).
Bapuant 7

1. —3?. 2. tg4 2cx, |
3. tg6o -tgda-tg20. YxazaHue.
sin 2o sin 2¢
(tg6a — tgda) ~ tg20 = cosbarcosda  cos2a
_ sin2¢(cos 2a—cosBa-cosda)
- cos Ba-cos dacos 2
__ sin 2a(cos(Ba--4a) —cos ba-cos 40}
cos Gor-cos do-cos 2o
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BapuanT 8
1. 7.2, tg &,
I
3. —ctgboe - ctgda - tg 2.

17. MNpocreiwne
TPUFOHOMETPUYECKUE YPaBHEHNA

BapwaHT 1
1 3 15
1. a) 3, 6} £, B) 345

2. a) wk+ ke Z,6) B+ (-1 ke,
B) 7k + 7 (-DFIE + 7k k€ Z.

Bapuanr 2

1. a) ﬁ , 6) %, )335£ 2. a) (- 1)k+1—+2ﬂ'k keZ,

6) :frki 3 L k€Z, B) wk+ 4,21rk:i: yk€Z.
Bapuant 3

27rk o 2nk | 5w T

24
B) 'rrk 4,&EZ. 2. a) 1, 6) 5.
Bapwant 4
k k
L a) G- B e+ (D) -8 kez,
6) S7k+ 5,k €Z, B) 7k + 1,k €Z. 2. a) f, 6) 25.
Bapuaut 5

o) B 6y 3T g TEL T Tk L ke
3.2. Ykazaumne y‘{THTe uto |4z — 9| < 1, Kpome Toro,
jIeBasi MACTh MEHbIIE WM DABHA 1, & NpaBas 4acTh Gonbme
UM pasia 1.
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Bapuanrt 6

1. a) &, 6) 5—2m.
ak ;TR \RFLT
2- 3 —I 6; 3 +( 1) IB,kEZ. 3- 2.
Bapuaut 7
1. -4) -—%, 6) %’r —12. Pemenne arccos(sinl2)=
= arccos (cos (§ — 12)) =arccos (cos (§ — 12+ 47)) =

= %—“ - 12, Tax Kak (%ﬂ - 12) € [0; 7).

2. 2K Tk L () E ke,

3. 1. Pewenne arccosz <7, 7+ (2 — 1227, cne-
nopareinno, arccosr=7 u T+ (22— 1)2 =m...

Bapuanr 8

33

1.a)-3.6) 7 -82 %+ Timkxl ke 3 L

18. TpuroHomeTpuyeckne ypasHeHun

Bapuwanr 1
127k~ L keZ. 2. B4 T keZ 8. nh+ T keZ 4. nk;
7wk

T T,
“2—+3,£.€Z.5. 2wk—4:|:4,kEZ.
Bapuanr 2
1. 2nk,keZ. 2. nk+ (-1)*2 keZ. 3. wk—%,kez.
n.ak 7 Ty 3
4. ?rk+§, 5 +4,k€Z. 5. 41rk~_|—2:|: 5 ke lZ.
Bapuanr 3

1.7rk+%; ?rk——arctgg,kez. 2. %k+%;21rk:|:2%,kez.

3. 2rk 4+ 2arctg3, k€ Z. 4. %k-l— %; %k,kEZ. 5. mh + %;

mk  ®m o, @,
S+t xT ke
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BapuwaHnT 4

1 nk+ % wk-arctglkeZ 2. ZF; amkx I kez.

. k k
3. 2nk + §; 21rrk—2arctg=},3;:rez. 4 5+ ”2 +7,
keZ. 5.1rk—z; 2mk; ﬁ'k—-f,kEZ
BapuanTt 5
Lowk+5i2rk-5+% kel
2. 1T"+1”[),""3"°+6,»*cez 3. & +4,kez.
Y ka3 anue Cloenalite sameny tg2x + ctg?x = u, Torma
tglc+etglz=u?-2...
4. *%; 0; % B.a=1; z=2x%k, k€Z.

Y ka3 an ue Jlepass uacTs MeHbIIe Y PABHS 2, 8 IpaBast
vyacTh Gonbme unu paBHa 2.

Bapuant 6
- '
1. m—g 2k + 3 :I:— keZ. 2. nk; m,kez
T, 2T
3. —m+4,kez 4 AR

5. a-—--Q-;:r=2?rk+§,k€Z.
Bapwanr 7

1.7k - %,ke Z. Y ka3aHue YpapHeuane cno,uum K OJI-
Hopom{omy — 4sin®z — (sinz — cos z)(sin® z + cos® z) = 0.
2, 2mk+ % :t:arccos{%,kez YKasanune 3aMmeHuTe
ginz + COS.'B = U,

3. ng e k#9n,keZ, nel. YKaa aHu e JoMHOXKE-
re obe yacTH ypasHeHus Ha 2sin 7 u npeoGpa3yiite Bce ye-
Thipe HPON3BENEHNS B CYMMY.

4, 27rki k€Z. Pemenune. 2+—S;-ZE dn

4 — 2cos? 4:1: 2 2, cneRoBaATWIBHO,

1
(2+ M) (4 — 2cos?4z) > 6,
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#o 14 5sin®z €6, noammy2+—5%—‘ﬁ: 3,
4—2cos24zx=2 u sin?z=1.

5. Ecan la| > 1, To 2 kopHs; ecau |a| =1 wn Ja| = 32@, TO
3 kopus; ecmu |a| <1 u |a| # 3’2—5, TO 4 KOpHS.
Bapviaiii ‘8-
R A EZ 2. 7h— 7 z+t(= 1)* arcsin 29“5,%:62.
3, “9”“, tae k#9n,k€Z, neZ. 4. 2rk+ 5 ke
5. Ecan |a| > 1, 1o 2 xopua; ecu |a| =1 nau |a| = Azé, TO

3 kopust; ecn Ja| <1 u |a| # -@, TO 4 KODHS.

19. TpuroHomeTpuyeckune
CUCTEMbI U HEpPaBEHCTBA

Bapuant 1
1. [2mk o+ omk + B ke
2.( Z 4 2k 2k + ),kez.
3. [rk~Timk+ 3] kez.
4

. (w(k+n)+§;7r(k—n)+%);
(w(k+n)—%;ﬂ(k—n)+2§'), keZ, nei.

Bapuant 2
1. (m-. Ur omk + ),kez.

2. [ M 4 omk; 2k — ) keZ.
3. (27rk—?r;27rk—§),kez.
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4. (?r(i.: bn)+ Bk —n) + %);

(?r(k +n)~ Zim(k —n) - %), keZ, nel.
BapuanT 3

1. [qu, rk + ]U[——%+wk;wk+%],k€2.

2. (217#.?-{- 5;2m+?),kez.

3. [mh— Fimk - E) U (mk+ Eimk+ 5] ke

4. (2?1(!: +n) + %;Qﬁ(k —n)+ %) :

(2¢r(k i -n,)+%;2?r(k—n)+%), keZ, nel.
BapwuanT 4
(2rnk — Biomk + §) U (5 +2nks2mk+ ) ke 2.
(2mk ?‘2ﬂk+%),kez.
[m‘.,:rr!. I—12)U(7rk+?—g;7rk+z[],kez.
Tht2m) + T F(k—2m) +5);
(g(A.+-zn)+6 Z(k —2n) + g), keZ, nez.

A W N =

Bapuant 5

|2k — §i2mk + | ke

(% 4 5,2 1 35) ke

: [—%-i—ﬂk;ﬂ'k+%)U(nk-i—&rctg&vrk-i—i] keZ.

(?T(?ﬂ +k)+ (—l)k% 7r(2n LEy £ (= 1)*’”’r e 3) :
keZ, ne€Z.

wiebs s

-

BapuanTt 6
1 2nki”kez.
wﬂk
2. [2 + 22k +3],kez.
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3. [—% + wk;mk + -E) U (wk+ arctg 3; vk + %] ,kEZ.
4. (27rk: + %;271’?’5 + %) ; (27rk — %;211‘71 — %) )
kelZ, ncZ.

Bapwant 7
Lo f=F + 2mk; 2mk ) U (2mk; 27k + T)U
U (:zmr.: -y 2k + Zﬁﬁ)  keZ
‘2, ‘(‘mﬁc - %’r;%k) U (2«1« + 2 ok + g-) U

U (2mk+ $Ei2mk+ ) U (2nk+ Fomk+ ) ke
Y ka3anue Pemmnte ypasHeHHe

sinr +sin2z 4+ sin3z 4+ 8indz =
¥ MPHUMEHWTE METOJ| MHTEPBAJIOB.

3. {-5}u [—%;-—-ﬂ] U [—23—:’:;0] u{1}.
4. (7rk. + %; mn <+ arctg 2; nl + arctg 3),

(mk + arctg 2; nn + %;Tl'l +arctg3), k€ Z, nel.
¥ ka3 anne Bocnom3yltech TOKIECTBOM

tgx+tgy+tgz=tgox Xtgy -tg=
npH X+ Y+ 2=T.

Bapuant 8
L (-% +2mk2mk - §) U (2mk - Ji2mk + ) U
U(21rk:—l-%;2?rk+2§-), kel
2. [?rk-i-%;?rk+?—g]u[wk+%l;1rk+§f-]u
u[wk+-?—g;wk+ll—lﬁ’1]u{qu+%},kez.
o (15 ofgr] o (1)

4. (wk + arctg 2; 7n + arctg 3; % —m(k +n))
(wk + arctg 3; mn + arctg 2; % —nmlk+n)), keZ, neZ.
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20. CeoiicTBa
TpUroHomMmeTpuyeckux PyHKL U

Bapwuant 1
1. r;ﬁ?j—% %&,kEZ. 2. [-2;4]. 3. Yernas dynkuusi.
4. Ty = % 5. —V2<a< V2. 6. z>2sin3. 7. Ilmoc.

Bapuant 2
1 &F % + ﬂT+ %k,k € Z. 2. [-1;5]. 3. Yernas dpynkuus.
4.Ty=7.5. a=0. 6. < 2cos4. 7. Munyc.

BapuanT 3

1 [~y 2wk;3f+2nk] k€Z. 2. [0;1]. 3. Oynkuus ob-
mero sujia. 4. a = % 5.a< % 6. (—o0; —sin3);
(sin 3; 4+00). 7. Ilimoc,

Bapuant 4

1. [T 4 onk; 3T 4 zwk] k€Z. 2. [2;3]. 3. Dynkuus ob-
mero Buja. 4. m = % 5. a=1. 6. (—00; —cos5);

(cos 5; +00). 7. Munye.

Bapwant 5

1. (nk; % + m’s:] JKEZ. 2. [47]. 3. Yernasi dbyHkuus.
4. To=2n. 5. y=1 npunk <z < %-’-?Tk,kEZ. 6. y==%1
1pu —% +2rk<z< % + 27k, k € Z. 7. Munyc.

BapuanT 6

a [ [22—'{. % -+ gg_k) Jke€Z. 2. [2;3]. 3. Qyukuus obumero
Buaa. 4. To=2m. 5. y=1 npu 2rk <z <+ 27k, ke Z.
6. y=41 npu 2rk <z <7w+ 27k, k€ Z.
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7. Ilmoc. ¥ Kk a3 aHue. [JockoJabKy %ﬂ —=1<1,

sin {1+ 2N sin (7 1+ 2l ==
sin i 5 = ‘
=811 (%ﬁ —- l) <sinl,

1 ; [%, .—g—] U [——g + ZFk;g‘ + 27rk:] yke€N. 2. [cosl;l].

3. Heuernasi pynkupsa. 4. Ty = 2.
Ykazanmue.

Bapuant 7

flg)= sing . cos® S

2
il A T G 1+cosz
=sin - cos 5 -co8” > =8Nz =5 =
2 2 2
: ! ; 1
_ sinz+4sinz-cosz _ Sinx+;sin2z
- 4 i 4

5. Muoxecrso Touek x =0; y=7mn, ne€ Z.
6. f(z)>0 npn z € R QyHKIMST BO3PACTAET HA MPOME-

KYTKAX [* + 3m k' °T 4 3'.‘1'k] k € Z u yOniBaeT Ha npo-

MEKYTKax [T + 3mk; 9“ =+ 37rk] kelZ.

7. y=0 npn x=7k,k € Z x 2 0; npu apyrux ¢ dyHKIUsA
HE OlIpe/IeJIeHa.

BapuanT 8

1. [2,5;7] U [2nk; m + 2nk],k € N. 2. [—sin1;sin1].

3. Yernas dbyuxknus.

4. Ty =27. Y ka3 auue Cm. pemenue npumepa 4 u3 Ba-
puanTa 7.

5. MHOXeCTBO TOMEK T = % + 7k, keZ; y=0.

6. f(x)>0 npu x€R. Oynxuus Bo3pacTaeT Ha IPOMEXYT-

Kax [.117_ + T I 4 W3k] k €Z wm ybuIBaeT HA IPOMEXKYTKaX

n‘k T
7.9y=0 mpu z =3 + mk,k € Z; npu japyrux z byHKIUs
HE onpele/jieHa.
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21. Npachukn
TpuroHomeTpu4decknx pyHkKLni

Bapunant 1

1. 2) Ilpsimas y =1 ¢ “BeIKOIOTHIMA” TOUKAMH
x=7k,k€Z. 3) I'papuk y =sinz Ha HHTEpBasIAX

(2rk; 7 + 2k), k € Z. 4) Tpaduk y=tga; z# =, k€ Z.
2. (3;* + mwh; % + ﬁk) k€ Z.

BapuanT 2

1. 2) IIpsvasi y = —1 ¢ “BbIKOJIOTBIME TOUKAMH
i WTk, k€ Z. 3) 'paduxk y = cosz Ha HHTEpBAJIAX
(“% + 27k; g 1 Qﬂk) k €Z. 4) I'paduk y = ctgz;
r# 2 kez. 2. (—%+w}c;%+wk),kez.

F

Bapuant 3
1. 2) y=sinz+ Vsin?z =sinz + |sinz| =
| 2sinz npu 2rk < z < 7 + 27k, kelZ
ol ) npu T+ 2tk < <2r +2nk, k€ Z

) yi=tga: [lcosu|=
{sin:r: 1pu —12[+2?Tk<3:<%+27rk, keZ

—sinz npu %+27rk<m<§2£+2?rk, keZ

4) cM. puc. 16.
2. (2nk; § +2rk) k€ Z.

BapwanT 4

1. 2) y=cosz + Vcos?z =cosz + |cosz| =
2 cos x 1pH —g+2ﬁkém<%+2ﬂk, keZ
il Ilpﬂ‘g“+2ﬁk$$<%£+2?rk, keZ
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1 1 y‘ ] ]
1 1 ] 1
1 1 1 1
] 1 ] ]
] 1 ) ]
1 1 ; )
] 1 ; ]
i ] ' )
} i H i
; ] 1 fo
' -5 q (x
i g{ ¢ g/ 1 *
i 1 {
1 ' 1 1
1 q 1 1
! 1 1 {
] 1 1 1 1
L 1 i 1 1
. i 1 1 1
1 l 1 1
Puc. 16

3) y=clgz |sinz|=
_ Jeosx opm 2wk <z <7+ 2wk, keZ
T l-cosznpu w2k <z <2m+2nk, ke lZ

4) ow. puc. 17. 2. (~§ + 2mk; 2k) ,k € Z.

Bapwant 5
1. 1) y=sinz — v3cosz = 2sin (z — z)-
2) y=+/lgsinz; lgsinmz 2 0; sinmz > 1. Orcona Bos-
MOXKII0 TONLKO sinmz=1; nx = % +2rk; = % +2k. keZ

MHOMKECTHO TOUEK X = % +2k, ke Z, y=0.

1 s
3) y= 1/1—4_—'%-:;;:|cos:a:f, r,ue:r:#§+?rk,kEZ.

2 (03): ().

BapuanT 6

1. 1) y=V3sinz +cosz =2sin (z + ).

2) Muoxectso rovek =2k, k€Z; y=0. Ykazaune.
Cw. pemrctive 3asaun 1. 2} u3 sapuanrta 5. 3) y = |sinz|,
e x E vk, ke Z. )

2 (505): (53).
Bapuant 7

1. 1) y=2sin (2_17 - .g.) =95in 2 (:1, - %) . Tlopsinok nocrpo-
ennii: a) y=2sinz, 6) y=2sin2z, 8) y=2sin2(z - ).
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2) y=|cosz|-tg|z] — dynkuus vernas. Econ z 2 0, To
siny npu cosx >0

=|cosx] tga = — sina mpu cosz < 0 ° cM. puc. 18.
5 9 He cymecTByer, ecnusinz 2 0
Yy= sina~|sinz| — ﬁ, econ sinz <0’
CM puc. 19,
[gi— sinz|=y; y20
T)‘—Slll'l;—y Sinm‘—'U $=?Tk,kEZ, —U
y—sinz = —y y=%sin:c y=gsinz '’ y="
«cM. puc. 20,
Bapvant 8
1. 1) y=:1,5sin (%x - %) =1,5sin (% (1: -~ %)) . Tlopsgox
nocrpoenuit: a) y=1l56sinz, 6) y=156sin%, B) y=

—155111( (3:——-))
2) yzM — yuxius uerdas. Eenmu x>0, 10

| sin 2]

sin2z {20053’ mpu sinz >0 - puc. 21.

Y= Tsinz] © | ~2cosz npu sinz <0 °

3) Cm. pnc. 22. ]
2 {*‘“‘— eciu sinzx >0

y= _____-_q____| — ¢ sinx’
8ing: i
inxz-+|sinz He cymeersyer, ecnusinz <0

2. ly—cosz|=y; y=0.
Y —COBT =y COS:CI=0 r=2+rkkeZ
Y—Co8r =Y yZECOSfB Y= '2"('-0311«'

y 2 0, em. puc. 23

22. ObpaTtHble TpUroHoMmeTpu4eckue
thyHKL MM

Bapwant 1

1. [1;3]. 2. [-3;7~3]. 8. 5. 4. 22, B. x=-2.

G. [U; %) .
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BapuanT 2

1. 49 2, [-g -2 —2]. 3. 2—? 4. —ﬁ.

- 11
5. x="5. 6. (4,2].

BapwanT 3
: S I S 145128, Ly
L 24 2 [44+3] 8. 4 T2 5. 2=0.
2 _ V2
6- (.3-_ 6 ,1:| .
BapwanT 4
yoyd o4 X O Sl &
(-2 -1]. 2. [2,2+2]. 3. F= 4 5. 5. w=0

3.4 3
6. [7*7“L 14)'

Bapuant 5 9

1. {011 3 (-oo;-—-g-} U [;2;;4“00). 3. arcsin (sin f*-.i;’5)=

= arcsin (sin (7 — 47“)) = arcsin (sin 3;1') 3?r 4 56
= % Pemenune. arcsinz = 5 —a,rcsm2,

sin(arcsin z) = sin (§ — arcsin §) ; 2 = cosarcsin §;

22
e=A/1=-7 % 20; 22=1- ,.'B-7==
dJz—-2>52—-3

6. [%%) Peitesme: L=1€3n-~0&1
A ghi—<3g ]

Bapuant 6
1 [-31). 2. [Fi+00).
3. arccos (cos %"—) = arccos ( Cos (2?1' -5 “Tﬂ)) s

In 4 2V5

= arccos (co ~§’5) K .
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. w .
5.x= Pemeﬂue.arcslnx=~2*—-arcmn§;

S
=

. . . mw . .
sin(arcsin z) = sin (5 — arcsin ’g’) ; T =cosarcsin F;

Y PR e SO SE g 3
L= 1~9 z20; 3x=+9 :z,m—m.

6. (~o0;~1]U(0;1).

—p? 2_
.. Pemgenue %Bw; lTx20; xTISO.

Bapuaur 7
- Ce 2
1. {~1}. 2. [ ;;+oo).
3. %. Pemenue tglarctg(v2+1) —arctg(v2-1)) =

= % = 1. Orcrona cnenyer, 4To a.rctg(\/i+ 1) —

—aretg(vV2 - 1) = %

4, y=cos(2arcsinz) =1-2z% 1<z <1 (puc. 24).

5. Pemeuue Ty=2r y=arcsin{sinz). Ipu —g- LTS
% arcsh{sinz) = x; npu % €< %’T arcsin(sin(m — x)) =
=T — T, eclH %st %ﬁ, TO —%Sw—mg % Cwm. puc. 25.

2 . .
6. 7 Pemenue. arcmnsr:-}-a.rcsnl%:%;%—arccosx+
2
s . T .
+arcsm’§*=§; arcsin § = arccos z; %=v1_$§; =0

2 A A2 B2 4 o 2
< =4 —4x; bx 4; x 75

Bapuanr 8
1. [-1:1]. 2. [%;-’r—oo).
Y . Y
1 2 yd
E—» 7
- 10 § * - 0 n 2n ‘f-

Puc. 25 Puc. 26
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+1
3. % Pemenmne. tg(arctg%+arc %) -"—_5_—=1 Or-
2
c1ojia ciejyeT, uYTo arctg % + arctg .}. = %
T

1.

5. y=arccos(cosz). Pemenne Top=2m Ilpu 0<z <
y=x; upn 7 <z <21 y=arccos(cos(2m —z))=2r —z. To-
raa 0 < 27 — x < 7. Cm. puc. 26.

1

2

4. y=cos(2arccosz) =222 - 1; —1<

6. 1="5 1= . Pemenne. (%—arccosm)arccos:rz
‘?I'z 2 2
= 15 (arccos)? — 2arccos:t:+ 18_0

V3

0 y i T, T o VD,
TCIOJaa arccoszr = 6’ arccosr = orgza T = 9 3

1

R

c»gl:i




10 knacc. OTrBeTbl
K KOHTPOJbHbIM paboTam

Ch e o,
L

1. [deiicTBnTEenbHble uucna
Bapuant 1 _—
a+Vh

1. a) 2, 6) 32, B) 14¥75. 2. \3/?+2\\§/_5-%+4€/b_2'
3. a) V12— V11> V13- V12, 6) VI8 + V11l <4+ V13

4.2,
BapuanTt 2
1. a) 8/5 6) % 8 -V 2 3¥z-¥

3. a) vV14-v13>V15-V14, 6) 3+ V17< V14 +2V3.
4. a.

Bapuant 3
1. a) 20, 6) VI, 8) 1 2 a) 3 ¥, 6) 0.
3.a) V27 + V7 < V134 V15, 6) v7+ V10 <3+ V10

BapuanT 4

1. a) 4, 6) V5, =) 7. 2. a) &% 08, 6) 0.
3. a) VI2+ V17 <14+ V15, 6) VII + V5> vVB+ V7.

2. CrenenHasn dyHkunsn

BapuwanTt 1

1. a) (~2;1]U[1,5;2), 6) (0; 1)U (L;3]U[5; +00). 2. a) pe-
meny#t ver, 6) 4, B) 1. 3. Cm. puc. 27. 4, < -2; > 3%.
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BapwuanT 2

1. a) {_-4; 3)u(1;4], 6) [0;1)U(1;2)U(3; +00). 2. a) —4,
6) 0,8) —4;1. 3. Cm. puc. 28. 4. 2 < —4; z2>—1.
Bapuant 3

1. a) (-00;3)U{4}U(7;+0), 6) [-4;-2). 2.a) 1, 6) —
~2,5; 2,5; 9, B) —3;1. 3. Cwm. prc. 29. 4. z>0.

BapuanT 4

1l.a) [-4;1)U(1;2], 6) [-5;1)U{5}. 2. a) 5, 6) —3; 2;
3, B) ~3;3. 3. Cu. puc. 30. 4. 1<z < 15.

3. [lMokasartenbHas dyHKUUA

BapuanTt 1

4v5-6)
- (44

]
3. -~2.4.a) £<-2; £24, 6) z<1. 5. (2;1).

. 2. a) 5, 6) 3,8) 0;3.

Lajon
A
P
(] L]
&
et
o

YA |. YA
1 |

s SRR

! L /10 x
E \!/
| R i
1/ 13 o !
e o P i e e :
L IR N B e i
puc. 27 puc. 28
Y YA

1 1 L

-1 1 o T~ = e

1710 ~ x 01 x




4. Norapudmunyeckas hyHKLMA 165

BapuaHT 2
_ 13 -3
() ()
a)2 6) 0;1;.8) Dx1. 8. +24 a) (— U (3; +00),
6) (—oo;1). 5. (3;1).
BapuanTt 3
7 T
. T ]
(474"
2. a) —% 6) 1,5, B) —=2; —1. 3. Cm. puc. 31.

4. a) [-8;-2], 6) [2;+00). 5. (0;0)(1;1).

Bapuant 4
2v30-5\ 2v/30-5 )
e B (B

2. a) 8 06) 0,5, B) —0,5. 3. Cm. puc. 32. 4. a) z < %—;

L. L oENL 1
z>1,6) z>1. 5. (6 4)(4,6).

e

Sles
e

yTl |

T T i

Puc. 31 Puc. 32

4. Jlorapudmuyeckas pyHKLUUSA

Bapuant 1

1. a) 4,6) 0,5. 2. a) 2;8, 6) 2, B) 3;27. 3. Cm. puc. 33.

4. (=2;-1)uU(2:3). 5 %%) (3:9).
BapuanT 2

1. a) —2, 6) 1,5. 2. a) 3;9, 6) 0, 8) 107%10. 3. Cm.
puc. 34. 4. (—=5;-2)U (4;7). 5. ( ,%) (2;4).

==
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YA YA

bt |
—

ol 1] X o 1 %
Puc. 33 Puc. 34
YA YA
il !
[ fo
A EE
0 11 % V
L 2 ob -
Puc. 35 ¥ Puc. 36
Bapwant 3

1.a) -1, 6) 1,6. 2. a) 0, 6) §;2, 8) 1. 3. Cwm. puc. 35.
4. (5 fz)u(l +00). 5 (%,%) (%;4).

Bapuanr 4
1. a) 12, 6) 16. 2. a) —1, 6) %6;8, B) % 3. Cwm. puc. 36.
4. (1,2). 5. (3; %) (3;9). :

5. TpuroHomerpuyeckue popmynbi

BapuanT 1

'\fla

ln},’im—3a) - tg2a, 6) -1, B) 5. 4.
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BapuanTt 2

1 in’ 1
l.adfi= % 3. a) tgda, 6) -3, B) w. 4. 5.

Bapwanr 3

) 1 bll)ﬂ—2 3. a) tg Q, 5) 8m:72a 4. a) 16’ 6) —3.

d’_

Ba puanT 4

1. cos§ =~1.3. a) tg3a, 6) Si%‘*. 4.2) £, 6) L.

6. TpuroHomerpudeckue ypaBHeHUs
Bapuant 1

. wk+ 5i2mk, k€Z. 2.7k +(-1)*%;2mk + 3, ke Z.

Lk - ,7rk:+a.rctg3 ke Z.

k; “k+g,”3k, kelZ.

. 2k — E;ﬂ'k - Z + {(=1)* arcsin 34£, kelZ.
SN SR s sm

6. (mk+Simk— 1), kez 7.5 - 10,

ok W=

BapuaHr 2

1. mk; 2?TL+;, k€Z. 2.7k +(—1)F1%, ke

3. %y larctg2, kez 4. TR 2R ok X g
5. 2k e — 4,7rk+2,kEZ 6. (nki-mh+3), ke
7. 5215, |

BapuanT 3
1. %i%,kez.
2. %%, keZ 3. whiwk+ 3, keZ.
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(i b L S e T e
4. 4- §'7+Z;?TL+2,LEZ.
B 2, 7_77
31127 %
_fs‘ x _ 7k 5
6. (£ +55-F 2)keZ.7.5.
Bapuanr 4
1.4 L kel 2. mh+ T zwkﬂ;( ! a.rccos;‘), ke
eZ. 3 4nx~+ﬁ:t2, keZ 4. 555, keZ. s.
wk kT Tk T kT 3v10
6'(2 +o+ (VG - § (1)6)‘7' 0 -

7. TpuroHomeTtpuyeckune pyHKUUN

BapuanT 1

2. (2;m]. 3. [-5;5].
U 1 npu2rk<sz<wn+2nk,keZ
R e npu —m+2rk<z<2rk,ke€Z
B (g;g)u(g,—) 8. V3. T..5 — 2.
8=l TS s 3:

BapwanTt 2

M1 B =29

2 cos & pH -£—I—27rk TSy 2+ 2nk,keZ
4. y=

0 npu2+2m<m<3“+2wk keZ
T n

5. (E ) (?r, 5) 6. V3. 7. 2m —4.

8. y=z—-1;, -2<z<0.

Bapuant 3

2. [1;%]. 3. [=5;5).

{1 pu —%+21Tk<a.<7r+2?rk keZ
4. y=

—1 npu 3 +2?rk<:r<-3~‘£+27rk keZ
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5. [-5:0)u(0:§]. 6. V3 1. 2.
8. y=—24+3: 022

Bapwant 4

T
2.( 5] 3. [-2;2].
. JO npy 2k xS m+2rk ke Z
~ | 2sinz npu -7r+27rk<:c<27rk,kez

¢
5. __[f-iﬂ;;g-)u( 2,4 6. -1 7. 25m-7.
8. y=—-x+3; 0€z<

8. WUroroean
KOoHTponbHan pabora

BapuanT 1

L sina-1.2.0.3. 3. 4.3<z€2 r<~10.5. 5. 6. 7wk~
-Gk £ F ke 7. T3] 8. Cm. puc. 37.

I Yk Y
1 1
-1 of * 0 1 x
Puc. 37 Puc. 38
Ya : Yi
-1 .
—] | 0 X
1 . -~
o] 1 X

Puc. 39 Puc. 40
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BapuanT 2
1. -1. 2. ;1. 3. 1. 4. 25 -13; 3<x <4 5. 4 6. 7k +
+5imh+ § ke Z 7. [-8;-4F]. 8. Cu. puc. 38
BapwanT 3

2. 7k + arctg :?*iﬁ@,k €Z.

1
3
. 1<z<2 2v/3<z<3 4.1 5. —2.6. 0.

x=—-2,x22 8.CwMm puc 39.

BapwanT 4

1. 2;64. 2. wk+arctg(—-1£v3),k€Z. 3. -1<z<0;
V3<z<2 4.0.5.15 6.0.7. 2=0;x3>3.
8, Cm. puc. 40.

L



11 knacc. OTBeTb!
K CaMOCTOATENbHbIM
‘paboTam

1. TNMpown3sogHas

Bapuanr 1
1. ¥ =6x—-2 2. (—oo;—%) U (%;-{-oo) . 3. 8 M/c.
e 2mpuz> 15
4. f('r)_{—2 mpu < 1,5 °

5. (—o0;—2]U[2;3).
Bapuanr 2
1.y =—-8z+1 2. (-1;0)U(0;1). 3. 20 m/c.

s 3dmpuz>3 .
4, f(.L)—{_3 npu z <3 " 5. [2;3).

BapwanT 3
1. ¢ =322 - 8z. 2. (~1;0). 3. y=3z.

feoy lopuz>0 iy
4. f(:r.)—{‘l npuz<{}'5'( 1;185].

Bapuant 4

1. ¥ =32%+3. 2. (—oo;0)U[L;400). 3. y=5(x—2).

roon loprz>1 a1
4. f(‘r)"{—l mprz <1’ 5. (2’24)'
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Bapwast 5

1 o: L
v=ap 2 (03)
3. f(s) - 9222 - 3; f(z)=3V15.

—-2mpuzr< -1
4. fllx)= Ompr-l<z<0. 5 (-3;2).

2upuzxz>0
BapuanT 6
1 1 2
Ly =-mgp 2 (33) 3 f(&)=-322+5, f(z)=
_ Ompuzr<-1
==5/17. 4. f(x)=¢ 2mpu~1<z<1. 5. [1;2].
Qmpuz>1

Bapuaur 7

1 1 3.
1.4 = AT 2. (’—cxo1 2) U (2,+oo) . 3. cm. puc. 1.

BapuanT 8
1.y = v’% 2. (—oo; 0} U (3,+oo) 3. cM. puc. 2.
4. B=1. 5, (—o0;1}.
§7Y | YA
T
1 ;TF‘ 1
-X
\ y=iF 1
T y=-2x) \
fr— J;
UL X

puc. | puc. 2



2. MNpasuna guddeperymnposanus 173

2. [pousBogHas cteneHHon pyHKLUN.
Mpasuna guddepeHymposarHus.
NMpoussogHas cnoxHoi pyHKLUUN

Bapuwant 1

1. —32. 2. —26. 3. 3. 4. 0. 5. y=3z +4+2V3.
Bapuant 2

1. 4. 2. 048. 3. —1. 4. 0. 5. y=—V3z+2V/3 - 4.

BapuanTt 3
2 5 3Yz=2 . o I
1- _23. 2- 2{I—2)2'\/JfT5'3. 1. 4- (1,+00). 5. ‘y—— 2$+ 2.
BapuanTt 4
1affz+] y Pl
1 16,5 2. 5 (T) (I+1)2 3. -3. 4. 0| \/§]- 5. =
_12 59
=Tr— 7.
Bapuant 5
¥ FE'2, 3. [-1;0). Yxazaumne 323 —z+2=(z+

i(]
+1)(322 -3z +2). 4. (0;%). 5.y= é:}: - 127

BapuanTt 6

1. 0. 2. 39. 3. (0;1). Ykazanme 223 —22+2—-2=
=(x—-1)222 +z+2). 4. (*00;%). 5. y=—-z—T.

Bapuant 7

1. 4. 2. cMm. puc. 3.

S i
3. poray Pemenne. |
Mycrs u=(22%2—1)-V1+22, rorma ' =4zV1+2?+
F2 2] iy SRS LR 3z(2z 4-21)
VEEF: Vitz Vitz




174 11-ia K/1. OTBETbI K CAMOCTOATE/IbHbIM PABOTAM

(972
%-33:3—9:32(2332“1)-\/;854-1
y" - = 920 =
_ 92222t 42222422 —22%41) 1
5" 9z6./z2+1 T ozt/x241
4. a€(1,2)U(45). 5.y=12+3.
VA yA
\
\ 4 y=—x*+4 §
2N Z
Z NI \
V77NV \ A
7”’/ 4 %///Ay=x2-—x
2] ORIA2 ~1 ;?7 I
5 > ¥
IBE \ I I ) 0 O
I \ _ !
puc. 3 puc. 4
BapuanTt 8 ”
1.—5:'12—.YK8.3&HH8.y’=— Z+2\/E !
6y 3/ (z+7y/T)}

2. oM. 2 4, 3 —————.
PHcC 72 3 /(2_'_2:3)5 |
Pemeunue. Hycts u=2{/(2+23)2=2(2 +23)5. Torga
3
o=2+2%) 3 +2-2(2+2%) % 32 =2+ i+ 2= =
+ahi+o 22+ ey

_ 242 424% | _243s5°

(2+3:-")-‘I¥ (2+x3)§

y 2+43z3
9222 3/(2+423)2—(44+-323)-
A VErap-isy 2
— T —

x2(24z3)3
_ 9x3(2+a®)—(4+323)(2+323)
22(2+2%)3
_ 182%49s0-8—62°-122%-92° _ 8
:1:2(2+:r3)§ a2 }/(2+a3)5

4. me(0;1)U(23). 5. y=3z- 1.
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3. leomeTpuyeckuii cMbICA NPON3BOAHOMN
Bapuant 1
1.5.2. y=7z-6. 3. y=Tz-3.
Bapuant 2
<1402 y=—02-3. 8. y=—-3z +3.
Bapuaur 3

1oy=2u-2 y=22+2. 2. (0;2); (-2;0). 3. y=—8z+
+ 15 y=8z— L

BapuaHuT 4

1. y=2x+4; y=2z-4. 2. (-1;0); (-3;2). 3. y=-—
—2x+1; y=—18z —15.

Bapuanr 5

1. (3;-16). 2. (1,5;-2). Ykazanue. Ecmu kacarens-
Haf NepNeHOMKYAspHa npaMolt y =2z — 1, 10 ee yrnosot
koapdrument k == —3 ¥ 3HaYeHWe NPOUBOAHON B TOUKE

1
KacaHusl PaBHO —3. 3. arctg % Pemenue Yron mex-
Ay rpacdhukaMu paBeH yriy MeXHY KACATEIbHBIMU, NPOBE-
REHHBIMH B TOUKe uX nepecevenus. Hafizem aboumecsr To-

YEK NePeceueHus: T° — T = %2- Orciona z12=%2. f'(z)=

=3z2-1; ¢(x)= —};;25. Torga yrioBble KO3 DHUMEHTEI
KBCATENbHBIX B TOYKE MX NepeceueHus pasubl k; = 11;
kg = —3. Tlepeas xacarespHas cocramiger ¢ oceio OX
yron iy = arctg 11, a ropod yront we = — arctg3. Ecm
@ — YIONm MEXIY KacaTensHeiMu, TO tg o =tg{ps — 1) =

= Boa—tgen  —3-11 7 _ 7
= Tttgortges = 1-311 = 16 OTCOMa o =arctg 7g.

BapuanT 6

1. (0,7;-9). 2. (4,25;4). ¥Yxasanune CM. noscHeHus
K 3a7aue 2 BapHaHTa J.
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3. arctg % Ykazarne Cm. pemenue 3anauu 3 sapn-
aHTa 5 .

Bapwanr 7

l. y=—-z— % Pemenne. Ilycrs npamaa [ kacaercs
nepeoro rpa)WKa B TOUKE I;, & BTOPOro — B TOUKE Zg.
YpasHenue xacaTenasHoli K nepsoMy rpadHKy HMEST BRI
y=(2x1 + 2)z — z¥, a ko BTOpOoMy — y = (212 — 4)z — 23,
T.x. 3T0 ofHa npsMan, TO

9 9 ,:1:1=3:2—3H(;1:2—3)2=:c2.

2v1+2 = 22,4 2

Orcrona o = % Torga ypasHeBHe KacaTenbHol MMeeT BAA

g
y=-—r— 3.
1
2.21‘.
—34+/1
3. a=+ 3+ 7. Pemen ne Abcrpcca TOYKH nepe-

COUCHHA I =20; Ta3 =% a. Ilycte Ty -~ ToUKa KacaHud.
Ypasuenue KacatenbHolt umeer pug y = (3z3 — agga: — 23:§.
[pn zo=a y=2a2z—2a3, npu zp=—a y=2a%c+2a>.
IIpn zp=0 y=—a’z. [epsas 1 BTOpAS KACATE/NLHLIE Na-
PAJLTENBHEI, MOITOMY JIOCTATOYHO HANTH YTOJ MEXIY nep-
BOW M TPeThE KacaTembRON. tg 23 =2a% tgy1=—a’. To-

2, .2
ra 1= :ia_;‘:f, i 1—2a* = 322, orkyna

ol -3~iﬂ7; 2= 3T g,
—3+/17

OKOHYATENRHO ¢ =+ 5

BapuanT 8

1. y=8x+4 Y xkazanue Cum. pemenve 3asayn 1 Ba-

puanta 7. 2. m=2; m=-10. 3. m=% ‘/ii&@

Y xkazanue Cum pemenne 3giaaud 2 eapaasta 7.
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4. [lpou3sBogHble HEKOTOPbIX
3neMeHTapHbIX PyHKUMA

BapuanT 1

1. a) f(z) = 1002z = 1)* +2-5%" . In5 + 3 sin &;
G)f’ =B34 12 135 3. (—o0;0).

I

BapmaHT 2
1. ~a)  fz)=213z+1)*+3-7%+1 . In7 + 5cos 5z;
6) F'(z) = -283 1 3 2. 120°. 3. (—o0;-2).

BapuanT 3

1. a) f'(z) = =—3;=: 6) f(z)= 2f (22— 3)V31 +
+2(V3)2Z 3 . InyV3. 2. y=—z+ 5 + 1. 3. (5;400).
Bapuanr 4
a) f(x)=-25E. ) fia)= 3v2 (3z+4)f i

S1IL

+3(V2)¥* 1. In2. 2. y=z— -§- — 1. 3. (logs 3,-i—oo).

BapuanT 5
1. ;cwzz. Yk asalﬂ ¥ €. 3armmuTe PYHKIMIo B BHAE ¢ =
=3 In(1 —sin2z) — 5 In(1+sin 2z), a IHOTOM BO3bMHTE NpPO-
M3BOHY 0.

= 0,200827—=—1941 . (_2gin 2z — 1}In0,2. Heobxomumo pe-
muTh nepasencrso f'(z) > 0. Ilps ero pemesrn Hy»X-
HO yuecTh, 1o In0,2<0 n 0,2c082z—z—1941 - ) Torpa

-28in2r -1<0 H—%+ﬂk<x<1—g+'n’k, keZ.

o 3=+ In3 3'"*In3
3. (1:m+3)'y“a3““e'y= In3 _ I3

=37+} . 317 Teneps pemure ypasnenne 3°7! 312 =8
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Bapwanr 6

1. 5555 Yrxazaune CMm. noscHeHns K 3anage 1 Ba-

puanTa 5. 2. (—%-{-ﬂk;%-’rwk), keZ. VkazaHue

Cm. pemenwe 3agaun 2 BapmanTa 5. 3. (0;10). Ykasa-
i n e. M. nosicHeHUs! K 3aAa4e 3 BapuaHTa b.

Bapuant 7

1. m‘gm( Ing +‘E'°'). Pemesnne.

COS T

y = _,L,tg . (e]nm)tgx =etga:-ln:c,

¥(x) = gt ( tgx + In gz ) =:rtg‘r( Inz + Eg;.z) .

COS I cos“ T X
2. arctg%. Pewmenue I'padbuxu y=tgr n y=ctgz ne

T
PECEKAIOTCA B TOYMKE & = . IlycTs ;3 — yroa, cocraBies-
HBill KacaTelIbHOH ¢ NOSIMKUTENBALIM HaﬂpaBHeHHeM OCH
OX x kpusoit y =1gz, & ws — K KpUBOH ¥ = ctgr.

be' = —— * ¢ —-—,rl' =2
B L= o g{pl_cos Z_ .
ctg' & = ——rl t ——-;rl —2.
g sin H g¥e = sm 4
1 = arctg2; w9 =1m— arctg 2.
ITycers yron mexxay kKacarensubeiMi 9. Torma

bl — _tgpe—tgyy  _-2-2 -4 _4
g9 =tglv2 ~ 1) = g o tpe; — 92D — 3= 3
Oreopp ¢ = arctg %
3. a=c¢t. Pemenue. Itycte zg — abcuucca

TOYKH Kacasud. YpaBHeHHE KacaTeJbHOH HMeeT BHK
y={a" lna)r+a*® —zp-a" -Ina. D1a KacaTeNbHAR HOIK-
Ha cornacte ¢ npaMod y=z. Torma ¢* -lne=1, a
a* (1 — xp - lna) = 0. IIponorapugpMupyeM nepsoe paBeH-
CTBO 110 OCHOBBHUIO €, Toraa Zg-Ina+Inlna=0. Uz sro-
pOT0 DABEHCTBA CAGAYET, 4UTO Ig~ ﬁ. B rakom cnyuae

1

]na +Inlne=0. Inlna=-1, na=e~ —%.Ofmm,ua
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BapuanT 8
sl 1 ctgx
j P (—ﬁ% o “;%-—) Ykaszanune CMm. pemenue

sajasn 1 sapmanta 7. 2. 7 —arctg2v2. Ykazaumne.
Cwm. perrenne 3a/1a4un 2 BapuaHTa 7.
3.a€ (—oo;0)U {i} :

Pemenmune. IIpn a <0 rpa- o | /
buxn. pynkupit y=ax® n T g
y=Inz umeror oxny obuyio _ax/_
touky. Torja ypaBHeHue nme- ,./r/".-
er oJiuH KopeHb. I[lpu a >0 i 7 Jpin%
ypaBHEHHE HMEEeT OJMH KO-
penb, Korjia rpadHuKu Ka-
camioTcsl B I'IGKOTOPO& TOYKEe Pr {
M = (x0;y0). YpaBuenue ka-
caTe/bHOR K KpUBOH Yy = ax®
UMeeT BHJL

=Y

y = yo + 2azo(z — o), i

a kK Kpusoit y=Inz —
1
y=y0+ 7-(z — o).

B touke M = (xp;yp) 3HAYEHMsI pACCMATPHBAEMbIX (DYHK-

1
2ot ==
it pasnel. Torma g i) ;
—azgy = Inzo—1
eduiena . el
Orciona xg =e'/*, a = 6"

5. WccneposaHue dyHkumnn
Ha MOHOTOHHOCTb U 3KCTPEMYM

Bapuant 1
1. a) Bospacraer na (—o0;—2|; [1;+400); ybbiBaer Ha
[_2§ 1]; Ymax = y("‘2) = %? Ymin = y(l) = e 6) YobiBaer
Ha (—oo;—1]; Bospacraer Ha [—1;400); Ymin=y(—-1)=
- {l 2. a € (—o0;—4). 3. a€[l;+00).

I~1-
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Bapnawt 2

1. a) Bospactaer na (—oo;—1]; [2;+00); ybriBaeT Ha
f—1;2}; y,,mx—y( 1) =75 Ymin =¥(2)= —6; 6) Boapa.c-
taeT Ha (—o00;1]; yOssaer Ha [1:+400); Ymax =y(1) =
2. bE(—oo;——3). 3. pe[l;+o0).

Bapwanr 3

1. a) Boapacraer Ha (—oo;—%] ; [%;+oo) ; yObIBaeT Ha

[-3:0)5 (0:3]5 fmx=F(=3) =7 fun=£(3) =5
6) Ybvisaer va (O;E ; BO3pacTaer Ha ;;+oo); Yinin =
=y(l)=*—l. 2. a=1. 3. :I:%+27rk, ke, w4+ 2nk,
keZ;, -

el

BapuakrT 4

1. a) Boapacraer Ha {—00; 0) [2; +00); y6riBaer ua (0;2];
fmin = f(2)=3; 6) Bespacraer ua (0;e]; ybusaer na

le; +00); fmax=fle)=1.2. b=2 3. £ & 1 omk, ke,
ok, ke Z; X
Bapuant 5

1. a) Bospacraer na. [0;400); yGbiBaer Ha (—o00;0];
fmin = f(0)=3,5; 6) Ilpu a <0 sospacraer Ha R; npm

a >0 Bospacraer Ha (— ﬂ [\/;,+oo), yOBI-
sacr na (/55 \ /5] fomex =1 (—1/3) = 2\/% frin =
_.f(\/;)*—%f‘/;. Vka3zannme. f’(m)#3z —a. Tipn

a<0 f(x}=0, e Jyukuus sBospactaer. llpp a>0
HY)KHO pemnTs HepapeHeTsa 3z2—a20 m 3z —ag
£90. 2. a) pospacraer sa R, Pemenwue. f'(z)=-2x
x0,3*% .In0,3. 0,32 >0; In0,3 < 0. B Taxkom cayyae

f'(z) >0 na R. 6) Bospacraer na [-—Qf + 2rk; %{— + Zﬁrk] ,
k € Z u yGuiBaer Ha [%+21rk;%ﬂ +27rk] , k€.
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BapuanTt 6

1. a) Bozpactaer na [0;+o0); yGeiaer Ha (—o0;0);

a > {) BospacTaeT Ha (—oo; \/%] [\/%; +oo)' yObI-
‘BBET Ha [ \/;,\/3_“ fma,x—f( \/T) 3asfm|n'—
=f-('\/%) =—§\/%. 2. a) ybuiBaer Ha (g;-f—oo).

Pemeune f’(:l:)=(—2m_—3)2—lm; 2¢ — 3>U'ln03<0 Or-

‘ ciona caeayer, wto f(z) <0 npu z > . B) Boapacraer Ha

5 +2mk; 3 +2mk], kez ﬂyﬁmnm o [ 3 4 2mk; T+
+2mk|, keZ.

Bapuwant 7
1. a) Y6usaer Ha ( 00;~Z|; sospacraer ua [ 2F:+00));

fm,,,—f( n._ 256’6) Bospacraer Ha (—-oo, logsy \/ﬁ]

yObinacT Ha [log2 g,-l-oo) fmax_f(log2 \/_) 25\/—

Pemenue. f{z)=3-2%In2-5-2%In2=2%In2(3 -
C—5-2%), fi(x)=0, 22”=%, z=log, \/g F(z)>0, ecnu
z<log, \/g fl(z)<0, ecnn z>log, \/g B Takux ciyua-

AX (PyHKIAA ZOCTHIEET MAaKCHMyMa B Touke 2 = log, \/5 :

: 3 3
. :2.5 logy /;ﬁ_ 25103;3 \/;= 565‘\@ 2. (—o0; _3]. Via-
sanunc y(r)=3(a+2)z’—6az+9. y(z)<0, ecin
at+2<0
D0 :
3.a20. Pemenmne. y(z)=2e"+ f;,— +2a+1=
2(’21‘+a+2ae"+e” _ 2ef(e*ta)t{e"ta) _ (e ‘+a)(2e‘+1)
- et ec
>0, 70 € +a>0 npu moboM z, ecnut a = 0.

2e* !—]
er

Tx.
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BapuanT 8

1. 1) ¥Y6niBaer Ha (Foo;'%%] ;! BO3PaCTaeT Ha [g;-i-oo);

Jmin=f (ﬁ) = —'2'25%; 2) yGuisaer na (—00;log; 2]; Bospac-

taeT Ha [logs 2;+00); fmin= f({logz2)=—-16. 2. (—o0;—3];
[1;+00). Ykasanme ¥{z)=(a®*—1Dz+2(e—-Dz+2

2
__ . a‘—1>0
Mpu a=1, ¥ =2>0. Kpome Toro, D<o
3. m20. VYxaszanue I[pescransre f'(z) B Buge
(e +m)(e®+2) :
2e* '

6. [pacdumkun dyHkunii
Bapuant 1
1. 1) em. puc. 6; 2) Ecw a = 53 — asa KOPHSI, €CJIH a €

€ (—5; 5:‘:;) — TP KODHSA, 8CNIH a = —5 — JIBa KOPHS; 3) cM.
puc. 7. 2. cm. puc. 8. ¢

BapuaHT 2

1. 1) em. puc. 9 2) Ecm a=2 — nBa KOpHS, eciH
a€ (~2;2) — Tpu XOpHS, eca¥ a= —2 — AB& KOpHs; 3) oM.
puc. 10, 2. cM. puc. 11.

y“z Y
~19% st ]l
/1 N4 /N
j T y
LYY )
RN \ 0
i1 1N \ N
I -1 O 3 ’ E \-l.O j 3 \ *
] \[ FI i\ l/ \
’ L L y=-f
\ o
5 N/ \l‘%
1 N-5%

O
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Yk | ‘yn
/y=xe"
) . | 2 y= f{(x}
o| | /
AL
; SN A BE
o L |2 2
R T Sy T X
\'_]k[
pHc. 8 puc. 9
Y yi
\ 2 1 x
1 y=X
VINVAY iy
v \ V - 0 1 |2 X
Lo 4t 253 % 3/-1
\‘ ;‘ I i/
\ F ‘ .1
: ] /|
puc. 10 puc. 11
¥y Y
.T2 2
y=1+4x* -3
1
11 [
/0 1\ - ’-1 o 1 %
l \ ] y=f(=)

puc, {2 puc. 13
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r4 | Y4
\ 6
y=Ihx / \
I /| ’
3|
ol 12 R J
T 1 7 ¥ sl \
e 6 d
€ '
a7l 7 | ¥
puc. 14 puc. 15
Y ! |
6 1 1
In(x)
/ ‘ >
- I R T~
4/ | 0 T B ¢ %
\ y=f(-x)
Li-a-d13
%6
ST 1
puc. 16 puc. 17
Bapuant 3

1. 1) cm. puc. 12; 2) Ilpu a € (—00;2) — Apa peweHus,
npu a =2 — oaxo pemiexure; 3) cM. puc. 13. 2. oM. puc. 14.

Bapuant 4
1. 1) cm. puc. 15; 2} Ilpu a € [1’1156) — KOPHEHA HeT, npu
a= 1% -— OJMH KOPeHb, PN a & (1%; +oo) — JBa KODHS,
3) cm. puc. 16. 2. oM. prc. 17.

Bapwaut 5

1. f(z) II—_FIIL, D(f):z+# —1, uynp byHruuu z =1.
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i \“)’ .
5 4
A A
i \1 .
]
) \_./ t" »
= TR ) HI (1 B %
I g
: N
: =3
l i
L
(a0
RN
SR
A
G - 1
ey [
;'// |
. 1
’ Vi
pue. 18
-1 3
flz)= L’iﬁ% Kpurnueckue Touku: z=—3; z=1.
| @yHKYUR He onpederena
L S N S TR
3~ o~ 1 S x
max : min
4
ymax:f(_'?)):_g; ymin=f(1)=0' f($)=$—3-|-m—ﬂ,
npu z—too f(r)—z—3 — HaKIOHHAS ACUMIITOTA.
Cu. puc. 18.

= :

2, y= ;—,, D(y}=R, nyms byskmuu z=0. y(z)=
- . 2o

=¢ ﬂ'eéf £) =Z (6335 m}. KprTnueckne Touku: z =0; z =3.




186 11-% KN. OTBETHI K CAMOCTOATE/IbHbIM PABOTAM

Y
l
271 ... y_x’
-1y ==
g &
_// | “"""-...

™
Ly
wY

puc. 19

#w0)=0; y(3)= —3-%134 npu z---+00 y—0; mnpn

z— —00 y— —oo, Cm. puc. 19. Ypasrenne a- e = z°;

=aqa. [Ipu a > 3} — KOpHell HeT, IpH a = %37- — OIUH KO-

eI
pens, npu 3 < a < %} JABa KOpH#, npH a < () — omuH xo-
pEeHb.
r
Bapuant 6

1. Aranornyso npumepy 1 us sapuanta 5. D(f):x#1,
Hyns dyuxkunn 2= —1. ypax =y(—1}=0; ymim = ¥{3) =8.
y =1+ 3 — nakmonnas acumirrora. Pyuxnus Bo3pacraer
Ha (~00;~1] u [3;+o00). Dynkuns ybuBacr vHa [—1;-1) n

2 .
(1;3]. 2.y= mx, D{y) =R, uyns dynrupmr z=0. i/ (z) =

I, o -
21“3(2: <€ = (e )Kpn'mqecxﬂe roukn: z=0; x=2.
- 0+ 0 - Yy
0 2 ~ Y x
min

Yrmin(0) = 0; Yomax(2) = 5 ~0,54, ipn 2 — +00 y—0; npn

Z— —00 y— 400, O, puc. 20.

2
Vpasuenue me® =z2; L e =m.Ilpum> % — OI¥H KOPEHb,
npu m = ‘;12 — ABa KopHdA, Opu 0 < m < fg — TpH KOpPHH,

npu m =0 - oany KopeHb, nIpn m < { — KOpHeit HeT.



6. Tpacbukn dyHkuywri 187

Yi Vi
[ ¢ 1 el
-2 -1 1 |2 x
\ 2 9’-1
yE=s —
4 e*
AE T
-0 2 x
' /
puc. 20 puc. 21
Bapuant 7*

1. y=z— Vz?; D(y)=R, nyns byskuan =0, z =1.
r=1_ 2 _8 _
y =1 3T Kpuraueckne Touxy ¢ = o= u = 0.

KpOUIEOOHaR He onpedeneia
+ - 0 + ¥V
¥y

o L

max min

uyY

1
1
1
1
i
hil
1
1
1

emopan npousenonan
He onpedeneka

1

1

:
t + Y,
/o -/ y x

6 4 2
Ymva = Y(0) = 0 ymin = y(q7) = =27 4" = ;3> ¥" >0 mpu
r#£0. Cm. puc. 21. 2. y=VzZ -3z +2, D(y)=R, nyms

. _ _ 2x—3
bynkune =2 z=1. y/(z) = 33/(a2-3z+2)%

3
Kpurutieckue ToUKH: 2 = ooz=1 z= 2.

npoussoonan | ! npouseodran
ne onpesenena ! ( HE anpedenena
- i - o + l + Y
i I T f
e % 7 12 yox

-~y

min
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3 1 2 223213
yminzy(f):_%-y”:_ﬁ'(%z#i?)'

=1 W =2 — KPHTHYECKHE TOUKH.

SMOPAR NPOUISOOHAS | | emopas npouzecOnan
He onpedenena ! | e onpedenena

SRS S RN

0 t »

™ 12N Y ox

mouxa riepezuﬁa movxa hepeeuéa
y(1) =0, y(2)=0, y(0)= ¥2=1,26. Cm. puc. 22.

Yk
g 2 ,/
3
a W36l |,
1 ; x
B -
-2
s

puc. 22
Bapuaunt 8*
1. Pemaerca aHanoruvHO 3a0aHHI0 1 ¥3 BapHanta 7.
Cum. puc. 23. 2. Pemmaercs aHaNOCHYHO 38J3HUI0 2 H3 Ba-
puanTa 7. CMm. prc. 24.

Ya / Vi
I /
> 21 45
-1 o 1 5 ; /"—4"‘{\
- / 1 3 .
l \ /( —2} 0 2 X
3£r.;5 N

puc. 23 puc. 24
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7. Hawbonbiuee n HavmeHbluee 3HAYEHME
hyHkuMK

Bapwaur 1
1. max;_4,1yy = y(~ 4)—16 min[_4,3) ¥ = y{(0}=0.
2. max_z. Y= y(— 2) 2am1n[-—--—}y y(%) _%‘
ey 3. .“S,: 6.
Bapunant 2

1. maxiya 5y =(0) =2, minpgygy=y(1)=15.
2. max|._z, _]y-1+2,m1n[_ga}y v(s )=—1-%.

.'H.?‘2
3. §=3;.
Bapwant 3

1. minj.yy=y(0) =0, max_yyy=y(1)=24. 2. -2,

3. max|. 1 y=8, min_;qy=4. Pewenne y= |'1:—
— 1]+ |z —5]. Us pucynka chemyer, 9ro max[i4)y =8,
miny.q ¥ = 4.

wy

[
—

<

BapuanT 4

1. mingyqy= y(—2) = 3e?, max(_q,4} Y = y(—4) = 7el
2. In2. 3, maxj_;5y=2, min_;5y=—4 Ykasanue
3anaua pemaerca aHAJOTMYHO 3aade 3 M3 BAPHAHTS 3.
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Bapuant 5

1 U % Pemenne Cwm. puc. 26. PM—4, PK =

YA

/If

=Y

.’IK
N
¥ o 4
VAT
a7
puc. 26 puc. 27

2. max(g,x) Fflx)=15, ming, x) iz} =—=

3. y=—32+2V3+6. Pemenne. YpaBuenue npsiMoi,
npoxog_mmeii uepe3 104Ky (2;6) (cm. puc. 27), umeer BuA
= kx — 2k + 6. QueBugno, yro k <0. Ecom =0, o y=

—6 % >0, OE=6— 2. Ecan y=0, mx—ﬂ OF =
—o=%2% |_OE+OF=6-2 +2-§~8 2k - &;
: _2 k k

\/5—}.-:>0. I'(k) =0 npu k:-\/ﬁ.

L N LR

S~ 3 //6 I(x) x

min

B rouke k= —\/3 GyHKUMS ZOCTHrAET HANMEHBIIErO 3HA-

wenust, Torsa Y = —v3z + 2v/3 + 6.
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BapuaHT 6

1. \/§ Y kasanne CMm pemende sagaun 1 us sapuaH-

Ta 5. 2. max|z.zj flx)= 2?, min[%;%] fl@y=1

3. y=—-2r+6. Yxaszanne Cum pemenue sazauu 3 u3

BAPHAHTA H.
Bapuant 7
1. £=2. Pewewnue. 1) Pacemorpum bynkmuo f(z) =

=VETE4 T D(N=(4. 1@ =57t

+2‘/% %\/;,f’ () =0 npu z = 2.

[+ o -] re
1]_/2\__]3 f® x

max|1.3) f(z) = f(2) =2. 2) Paccmorpum dyuxuuio g(x) =
=g 42+ 6=(xr—2)* 42 minyy 3 g(2) =2. YunTeipas
AYHKTbE 1) U 2), MOXKHO CHEMATE BLIBOL, 4TO Z =2 — pe-
IICHHE AAHHOTO ypasHenud, 2, Pemwenwue. f(z)=sinz—
—sin®z; sinz=t, —-1<z<1. p{t)=t—1t% p(t)=1-—

—382=(1 - tv/3)(1 +tV3). p(t)=0 npﬂt':—\%nt=%.

1

ol B B A A
243 | 243

w0 | -2 120 o]

. _O2¥3  4/3 Y8 YW 71
min i p() = ~Sg~ = =3¢ =713 >3 = 1§
CreposaTensno, ming_ .. f(z) > —%

3. Ha paccroanuu 9 KM OT Hace- A
JIEHHOTO MYHKTA.

Pewenwne Ilycrs A — Tpak- 3
Top, C — HaceJeHHBIl IYHKT, -
M — MecTo Bb€3/a HA HIOC- h
ce. [Iycro BM =2 kM. AM = ypcce 45 xm
=V =Y . TC M B
ty= 455;'; puc. 28
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T2 -
t=i o= 724?:-:3 + 455; (cM. puc. 28);
PO & 1 552-44v/72943% .\
t (““’)BE /0T T 56 aassyraote? - L @) =0 mpu
z =36,
N S D S O T
o S~ 36 _—" 45 1(x) x
min
Cnenoparensno, BM =36 xM, T.8. HA IOCCE HYKHO BbE-
XaTh HA PACCTOAHMM 9 KM OT Hace/leHHOro nyHkTa C.
BapuanT 8
1. 2=0. Yxa3anue 3a1a4a pemaercs aHAJIOMHYHO 3a-
Jade 1 w3 sapuaHTa 7. 2. Y K a3 aH U e 3a1ava peuaercs
4 aHAJOrM4YHO 3a7a4e 2 U3 Bapu-
anta 7. 3. Ha wocce nyxHo
ot 5| .BBEXATh Ha DACCTOSHHMH 8 XM oT
30 - MarasiHa. ¥ Ka3aHue. 338
o 4@ PEINAETCHA AHAIOTHYHO 38,14
I‘(?KM
- ¢ ) ye 3 uz BapuanTa 7 (CM. DHC.
¢ Mo x B 29). A — baza, C — marasum,
puc. 29 M — mecTo BhIEZNA Ha HIOCCE.
8. [lepeoobpa3Hble
Bapuant 1 '
v 1.1 1, 1, 1. ,
L) Fla)=-Z+3-3+C;2) Flz)=5z+5sinz+C;
. X
3) F(x)=3Inz]+ C; 4) F(z) = g + C.
2, F(x)= —}1 cosdx + g 3. y=2°
Bapuanr 2

1. 1) F(:L‘)=—2—:1§+I—14‘—3:—%+C; 2) F(:c)=%~:1:—%sina:+

+C; 8) F(z) = 3 In|z| + C; 4) F(z) = _1?,’3,17 +C

2, Fx) = %sinﬁlsc + % 3. y=2°-1.
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Bapwant 3

1. 1) Fr) =223 — 427 —4m+31n|m|+§+0;2) F(z)=
r\/_ 6z +C; 3) Flz) = sm2:r: sin12:r+C;

31r i

2, F( x)=—x—loggz+5 3. 5, TR
. Bapmaut 4 .
1. 1) F(2) = 323 + 622 —6m+71n|m|+é~»—1§+0;2)F(x]=

*— b T+ 3YT+C; 3)F(a:) (:052:1: 10058m+C’;
2. F{T)—T+ln:::—l 3.0 2,

Bapwant 5

1. 1) Flz)=sinz+cosz—1; VYkazaune f[f(zr}=
= /1 —8in2z=+/(cosz —sinz)? =|cos z —sinz| =cosz —

—sinx, TK. npﬂ—%éx<4 cosz 2 sinz. 2)Fa:)—1iz2+
+4Y7+C; 3) Fla)=z+3 lx+1|+c Pemenne
22 —1+41 L_1
ot e
F(:I:):3:+§(1n|$--1|"'1n]:8+1| )=z+3 1n|:1:+ll+0

2F(;~:)——3—— 13 .Pemenune Flz)= —--2+C
Kpumqecxne TOYKH :r: =0nz=1
» |3 [t ]3|
F(:r)lc—%I -5l o+
min[%;SlF(:r): . ITo ycroBmio C—-—2 C—13
3. Oze. PemeHHe.F(m)=$Tf3mlw. Ectu zg — abc-

LIMCCA TOMKH KACAHHUS, TO yr‘nonoﬁ K0P (PHIKEHT KACATENb-
1
HO#t R = F(xg) —Egmf Mo yenosmo K = 37, Torna

94::3;0{“1 =gy u 23— 1829 +32=0; 20=16 mm zp=2,

et
0
T.€. ABe KacaTellbHbIEC.
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BapuauT 6

1.1) F(z)=sinz~cosz+2; ¥ ka3anue CM pemenne
11) us Bapnau'ras 2) F(z)=5€" +;}3~+C 3) F(z)=

+z+ 1ln $+1|+C Yka3zanue Cm. pewenne 1 3) u3
BapuanTa 5. 2. F(:r)=-;-+-2—+§. Ykasanne Cum pe

IeHHe npuMepa 2 u3 BapuasTa b. 3. OqHa. YkaszaHue.
Cwm. pewenne npumepa 3 U3 BapuanTa 5.

Bapuaut 7

1. 1) F(z)=tgz—z+C. Pemenne f(zx)=tglz=
1 Orciona F(z)=tgz—z+C. 2) F(z)=

:r—H
— 3 In z+4

|+ C. Pemenue.

1 1(_1 1
f(z)= x2+5x+4 Z+1)(@+d) — 3 (E"-T-_I - E—T—Z) '

Orcrona #

F(z)=3(njz+1]—lnjz+4) +C=3m|E|+ C.

3
3) F(m)=%+2x—ln|x+1|+0. Ykazanue Brpa-

254222041 9 1
WeHue P npefcrasyre B Buie 4+ 2 — i

2. Flz)=2*+5r—2. Pemenne F(z)=z%+5z+
+ C. Ilyers xzp — abcupcca Touky Kacanua. Torga ypaBHe-
HUE KACaTeNbHON HMeeT BUJ ¥ = T3 + 5xg + C -+ (229 + 5) X
x(z — zp) = (2z0 + 5)x — 28 + C. T.k. y=T7r—3

2$0+5=7 .
ABNAETCS! KacaTesbHOH, TO _al4C=-3" oTCION8
{3_:01=.|.1(j'4_-_3 s C=-2. Torna F(z)=z%+ 5z 2.
3. P(x)=4 3 _ “;j’”rc z2
—-3-3: +52°—2+3 +Cm<1

2r°+3r—1zxz<l
Pemenue. f(:r)={2z2_3$+1 1"
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A= —%m:’ + %$2 —z+C; z<]; Fy(z)= %3:3 - g-:sz +
4+ + Co; x 2 2. Haitnem coornomenne mexay C; u O,

npn koropom Fi{l1) = F3(1), Ci = %‘ + (5. Toraa

Pla) = §m3—%x2+m+c z21
—%—x3+g—m2—m+%+c r<l’
Bapuant § -
1. 1) Flz)=~ctgx~z+C. ¥Yxkazarnne Cwm. peme
nue 1 1) u3 sapuanra 7. 2} F(z) =ln|§%| +C. Yxsa-
3anue Cm. pemenne 1 2) u3 Bapuanta 7. 3) F(z) = %_—
—3z+4ln|z+1|+C. Yxaszanue Cum. pewenne 1 3)
u3 papuanta 7. 2. F(z)=-2z+2—1. ¥Yxkazanuwue.
CwM. peitienve npumepa 2 u3 papuanTta 7, 3.
2 _
2z —?+C r<4
3 .
L 2?4205 +C x4

Y ka3anue OM pelmerude npuMepa 3 U3 BapHaHTa 7.

F{z) =

9*, UnTterpan
Bapuant 1

1. 45 2. %.3.1.4. B> A 5. g

[SIe]

BapuanT 2

] L1

1. 45.2.5-1.3.1.4. B>A. 5.
BapuanT 3
1.341%. 2. 3. 3. _g72.4. 4=B. 5. 2v/3 - 2,
3 8 3 3
BapuwanT 4
i 7 _ _2r
1.103. 2. —53. 3. vV2+1. 4. A=B. 5.2V3 =
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Y 2
Y =% s
rI | / x
7 + /
1 ’ Y=
- \ 7 >
0{0;1 1 =y 10 (1 i
/ll
puc. 30 puc. 31
Bapuant 5

1. -2 2. 0. 3. a€(1;9). 4 A>B. Peme-
Hue 21087 = glogs 2. plogy o — plog, 5. logs2<1; logy5>1,

cM. puc. 30. 5. 7%.

BapwanTt 6

% 2.2.3. R. 4. A<B. ¥Ykazauue. Cm. pemenune
npumepa 4 n3 papuanra 5. 5. In9.

Ba_p_b:laHT T

1. 3 + %= Pemenue. y=v2zx—x2;, y>0, y?

\é’;i B i
9" g
T 2:zf+y2=0, '(:L‘~—1)2+y2=1. 31=12-§:§,

e e

puc. 32
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1 1
3 zdx z+1—1
2. 5.8 1-In2. Pemenne bf-x—-i- 1{ s do =
1
-_~nf(1 _LH)dx._(x njz+1)[}=1-In2)-0=1-

r

1 7
—In2. 4. 1. Pemenue [arccoszdr= [coszdz=
0 0

= qi11“z"|"‘*' =1. 5. 443@—2 Peu e nue Crpoum rpadux

(l)yHKuHu 061)aTHOﬂ dbynkuun y= z2. OueBngno, yro Sy =

.‘"*82 Sy = j.md:r— z} l—ig—g,cm.pucdil.
2

Bapuant 8

1. 2% - 3? Yxazauue CM. peurense npumepa 1 u3
1

Bapranta 7. 2. logz2 — 575. 8. 1+In2. Ykasanue
Cwm. pemenne npumepa 3 n3 sapuanra 7. 4. 1. Peme-

¢ 1
HHeC. fln:rdm=e—femd:c=e—e" l(l, =1. 5. 11%. YKka-
t o

3 ad ne CM. peiiesne npuMepa 5 U3 BapuaHTa 7.



11 knacc. OTBeTb!
K NpoBepoYHbIM paboTam
Ha NOBTOpPeHUue

1. PaynonanbHbie
ypaBHeHUs1 U HepaBeHCTBaA

BapuawT 1

1. 1) {%, %} i Yxasanmue Yucnurenrr u 3uaMeHa-
TeJb KaXIOoM ApoOH pa.a,qe.i:m're Ha z (z#0). ﬁz +
a
3 =1 Z_ _ AT T
+m;—1,4x+m—tHT.,ﬂ,. 2) —5. 2. (3;4); (4;3).
3. (-L;1)U(4;6). 4. a € {4;+00).
Bapuant 2

i-1) {0;1}; Ykasauue z°>—z npheaATh 33 t. 2) @.
2. (2:3); (3;2). 3. (=3;1). 4. a€(—o0;1,5).

BapmanT 3

~11++/97 —11-/97
1. 1) e

i ¥Ykaszauune Cum peme-
sue npumepa 1 1) u3 sapuanta 2. 2) {—1}. 2. (4;1); (1;4).
3. (—g;#fZ) U(3;+00). 4. a € (g;+oo) .

BapuanT 4

1. 1) {0;-2}; Ykasanue z?+2z+ 2 npunsts 3a 1.
2) @. 2. (1;3); (3;1). 3. (—oo;—1)U(0;1) U (2;4+00).
4. k=5
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i

\ 2. WppauuvonanbHble ypaBHeHUst
1 # HepaBeHCTBa

IBapwaHT 1

1) =% 2) z=1 2. 1) (—oo;——jg)u(l;z).
2)-{4}U(—-3;—%)U[§;2].3.( 179,+oo) Pemenmne.

2?4+ Ta—6=22—10z+25

:r'+7a—'6=:1:—5#{ 25 3

[ 10: 31-Ta
0z =31-Ta |zx=
{ 325 2 ~10 . Ypasuenne He Gyuer

HUMETh DEILeHWUH, eC/H 31 07 < 5, nipw a > _179_

4. E(@y)=[v2;2]. Pemenune. D(y) [1;3],

o1 1 fia—yz-1 B
V=3t e = e V=0 mpu z =2
z|]112]3 |
y | V22| V2]
max| 3y =2 minggy=+v2 Otcona crexyer, duro

E(y)=[v2:2].

BapwaHnt 2

1L1) o=-2% 2) z=1 2 1) (~-2)u[55);

2) [-——'2] 3. ae[%;+oo). Vikasauune CM pemwe-

HHe NpuMepa 3 13 BapuanTa . 4. 5. Pemwmernue D(y) =
24/2—z—1

1
=(—00; 2], y’:l—m 2\/2—3: iy =0 npuz= 1‘
+ 0 = 1 yw
/1%\ JZ y(xy x

. max

OTcona maxy = y(l%) = g—
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BapuanTt 3 {
1. 1) z=2; 2) z=1. 2. 1) (1;4]; 2) [%;2] U
U{-3}. 3. ac (—»%3; o0). ¥Yxazanue OCM. pelleHue

npumepa 3 w3 papuanta 1. 4. E{y) = [v6;2v3]. Ykasza-
HH e, Cu. peruenue npuMepa 4 U3 papuanTa J.

Bapuaut 4
1.1) z=3; 2) z=1. 2. 1) [0;3); 2) (—5;—3]. 3. ae
€ [1?76*;—%00) . ¥kaszanwe Cwu. pemenue npumepa 3 u3

BapHaitra 1. 4, % Y ka3 aHue CM. pemeHue npumepa 4 -

H3 BEpUAHTA 2,

3. TlMokazatenbHble u norapudpmnyeckne
ypaBHEeHUs U HepaBeHCTBaA

Bapuant 1
1. -1 2. (0:1). 31 4. (0:;1)U(V3:9). 5. (%5)
6. maxy =y(3) =24In 3.

BapuanT 2
1. 4. 2. (logg4;logg20). 3. —0,5. 4, (1;400). 5. a=

=04.6. (0;2]. Pemenue y'=2logy - —1+ o7 =
2 2

2(log) x+1) 2(logy +1) .
= —‘LT"‘E y' <0, —Lj— < 0. HyHO yynTBIBATE,

T-In g zln 5
yro £ >0 n ln%(O.'Toma log%rs-l-l)(} <<

;4).

BapuanT 3 _

1. 3. 2. (1;400). 3. 1. 4. (O;%)U(l;?;?). 5. (
6. miny = y{2) =6(1 — In3).

BapuanT 4
1. 3. 2. (logy6;logy11). 8. —1000. 4. (3;4] U [6;+00).

5. a=05 6. (0;0,1]; [1;400). ¥Yxaszanne Cm. peme-
aue npumMepa 6 u3 papuanTa 2.

[ [
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4, TpwuroHomeTpus

| Bapuant 1

1 -1 2 1) F+% kez; 224 m, nez.

2) 5..’%3,1'01;5'3—36C + 27k, k€ Z. 3. (E +27rk;F +2?rk) ,

keZ. 4. —-1<a< cosz=a

cosrx>3a—1"

3=

Pemenue. {

—1 (l<1
"{a>3a OTCIO,H,&‘"1<G.<2 5 +5 +2'.rrk keZ:

T+ 2k, ke Z; —~3-.
Bapuanr 2

1. 3sinda. 2.1) 2, keZ. 2) T8 kez.
(mctg\/_+?rk 2+7rk) ( arctgﬁ-i—wk;:*rk), ke
€Z. 4. —-1<a<0; 0<a<l 5. xg+2rk, k€Z;
A .
+ arccos (—\/g)+?wk, kel 5

BapuwaHnT 3

1. 1. 2.1) 8+ 4 ) keZ +Z 5+, n€Z. 2) arctg3+7rk,

ReZ 3. [-F+2nk Tl +2mk|, keZ 4 j<as<i
YKaszanue, CM pemeﬂﬂe npnmepa 4 w3z papuaHTa 1.

5. 2k, keZi + & 4 omk, keZ; u?lgf“-.

Bapuwant 4

1 —isinga 2.1) + S+ kez. 2) Z, kez

3. (--2 +mh; =T +?rk) (ﬁk,4 -I-'ﬂ'k‘), keZ. 4. —1<
<a<lh O<a<]l. ¥Yrkazanue Eciit a=x1, To sinx=
={), uero 6bITE HE MOXKET. 5. :1:2—-;+27rk, ke Z; 2nk, kcZ;

_2r i 2rk
3 3



11 knacc. OrBeTbi
K KOHTPOJIbHbIM paboTam

1. MpowzsogHas
U ee reoOMeTpm4ecKMii CMbICNH

Bapuanr 1

1. 60° 2. oe=-T4mk, k€Z n z=L +rk, ke

3. y=(~4In2)-z; y=(4In2)-2—-16In2. 4. (4;00).
8 . om

5. (—§+1rk, : +7rk:), tecZ.

Bapuaut 2 4
1.45°. 2. x=0 +nk, k€eZnz="7+mk, k€2 3. y=

={21n0,2) - z; y=(-2In0,2)-2-4In0,2. 4. (3;+00).
5T M .
5. (—-ﬁ+?rk;—-1-§+7rk), keZ.

BapuwanT 3
1. 150°. 2. s=nk, k€Z mn z=2 +nk, k€l

8. y=(-2In3)-z; y=(2In3)-z—-4In3. 4. (0;+o0).
5. (—{5+mhi 5+ k), keZ.

BapwanT 4

1. 135°. 2. x=—J+7k, k€Z u z=5+xk, keZ
3. y=(-3Ind) .z y=(3ln%)-m—gln%. 4, (—00;2).
5

i

3 +:rrk;%“+qk), keZ.
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\
. 2. WNccneposanne cynkumu

C NOMOL LK) NPOU3BOAHOW

Bapuant 1
1 2 1 2
1. A(-—l -3 —5‘/3) B(—I + ﬁ;‘_e\@) (cm. puc. 33).
B }’n’ \ b i
1] /
A - _ 2
-3 o2 [ x
B
/ 1
AR \ /
! L.
DR | R T R

-1

4 B
i
puc. 33 puc. 34

3. maxgy,100) f(2) = f(100) = 10 — 2v/10, mingg,1p0 f(x)
=f(1)=-1. 4. V=4, 5. (1;-1). Pemenue. d{z)

:\/(m—2)2+(m2—%)2= x4—4m+4%. flz)=z4 -
—dr+4L, flr)=42® —4=4(z3—1). f(z)=0 npu z=1.

- 0 +  S®
~. 1 — f®

min

B
-~
X

Orciopa z=1; y=-1.
BapuanT 2
1. A(-1;—3), B(+1;—3) (cm. puc. 34)
3. max(_gs;5) f(x) = f(—5) =%, min_gy fz) = F(2) =

4. P=6. B. (\/g;-—%); (-—\/g;—%). YKaszanumn

Cw. peumlenve sagsuu 5 u3 Bapuanta 1,

@ e
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/
!

BapuanT 3 i

1 A(x--\/?, 14ﬁ—20) B(1+\/7,_14\/?+20)
: 3 7 27 3 27
(e, puc. 35).

i , Y
Je ] 2
A-4L I A 1 B
R ANTA N
-2t - 1 g2 X -3/ -0 1 \3 7‘
INJ [ ] \
NER: NE \
I
puc. 35 puc. 36

i

X 1 1
3. naxyq.q f(z) = f(4) =6, mingq f(z})=f (E) =—3-
4. a=1m, h=2 M. 5. (2;6). ¥Ykaszanue Cwm. pemenue
3a0auu O #3 sapuHanTa 1.

Bapuant 4

1. A(—V3;1), B(v3;1) (cm. puc. 36).

8. max_yy f(2) = f(-1) =e™?, min_gg f(z)=f(2) =

=e . 4, V=%. Pewenne. MB=+v3-—x% 0<
2

<z<V3 V= % : %\/3 —z?= %\/3:::4 — 2% (cm. puc. 37).

Flz) =32t — 28, f(x) =122 — 62° = 623(2 — z2).

[+ 0 =N
O, " >~ A fx) *
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AB=BC =2, MB=1,
V=%-1-1=3.

s ($3): (512)

g
Yrkazanue CMm. penleHue 3a1a-
un 5 u3.BapuanTa 1.

puc. 37

3. TllepBoobpa3Hble n nHTErpan

Bapuan 1

5 3yz s s oy
L) )= %B§+(T§-);-+C;2) F(z)=—S81L | 0820 4
2

+C.2.1; £3. 3. 1) 18 16“

2. m.

; 2) 12§; 3) $5m. 4. 12— 51n5.

BapuaHnt 2
1. 1) F(a) = g2t + C; 2) F(z) = g(2w+£) 50
i 17
2. -1; +4. 3.1) 224 + 3,2) 4,3)~ e 3 e

_BapmaHT:"’g

1. 1) F(z) = %.L% oh (j-g' +C;2) F(z)= __COi‘*jl A 005631 +

+0.2 ~1; 2 5. 8. 1)2:,: +2:2) 484; 3) 3. 4. 1,5
—2In2. 2. 2.

BapwuanT 4
1.1) F(x) = 2™ +C; 2) Flz lctg(1+2;r)+c
2. F(x)= r——3+5631)41:3‘2)3 3)—\543—
e2-3

: T
_T.z. 1

N-‘iCaJ
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4. KounrponbHas pabora Nel
Ha NOBTOpPEeHWe NPONAEHHOro matepuana

BapmaﬁT 1

1. 0. 2. 2+V2

3. (5;4). Pemenne. O3 z>1; y>1. zl%8¥ 4
4y loBaT — "2'5?, r'%8a¥ 4 ;;i—ﬁ = %Q Orciona '°84V =
=5 wm z'oBaV= %, yero ObiTe He Moxker. U3 roro,
uro x'°%4¥ =5, cienyer, 4rto log, y - logy « =log, 5. To-

log, 5
raa log,y = F?E = Iogl = ITopcTaBuB 3TO BBIpAXKEHUE
4 5
BO BTOpOE ypaBHEeHHe, mojydaeM +/logsx + S e 2,

logs =

Vi0ogs x=1>0. t+—=2 t2 2t+1=0, t=1. (/logsz=1

HT_S:J 4.

s k+1
48 1,AEZ 1) 8+3,n€Z

TR e AU - s I :
5. y=21 1,y--5.1:+ 5.6. [2+2ﬂ‘k, 6 +2‘n‘£.], keZ.
7. OyHKIMs BO3PACTAET HA TIPOMEXKYTKE [%, -g] u yObiBaeT

Ha IPOMeKyTKax (—oo;%] [3 5) Ymax = y(3)=111l

9 1 /
+§§Umm"f}()—l”2+ g g ; 936

Y ka3 anne. Heobxomumo HaﬁTH IJIONIA1b PABHOBEJMKOI
dburypsi, orpanuuennol muausMu 2 =y +3 u y+ 2z =5,
re. y=2°—3u y=—2z+5.

2
10. be (0:1]U{-8}. Pemenne 3F=t>0; g =
=b (b#0). (1-b)t?+3bt—2b=0. D=b*>+80: D=0
mpu b=0 u b=-8, wHo b#0. Ilpu b=-8 ypas-
HEHMEe HMEeT OJIHO TOoJoKHuTenbHOoe pemedue. [Ipu b=
e g -"% T.e. ypasHeHue 3% = % MMeeT OJHO pelile-
nue. [pu b#1; f(t)=t*+ 13—_bb t— 12—_% =0. Ypasne-

HHE WMeeT OJIMH TOJIOXKHWUTEJIbHBI KOPEeHb B TOM CJIy-

aae, ecm f(0)<0 u D=b2+8b>0. f(0)=—12 =
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2b
&2 § R 0 . Orcroma cnenyer, uro 0 < b< 1. Yuu-
b<—-8b>0

TeIBasi Bee ycaoBusi, umeem, uto b € (0;1] U {—8}.

BapuaHT 2

1. logr 6. 2. —10. 3. (16;4). Pemenmne. Ilposora-
pndnmpycm nepBsoe ypaBHeHHe no ocHopanuio . Vimeem
(l—glogT log,y=%u 2logZy—5log,y+2=0 (1).

- I3’ BrOporo ypaBHeHUst UMeEM T (1 - %) =4, Te. z—3y=
=4 (2). Ypasuenus (1) u (2) obpasywor cucremy. daib-
Heiilee perenne oueBniHo. 4. —g" + 7k, k € Z; (——1)”% -
- % +mn, ne€Z.

5. y=-2x+43. Pemenue YpaBHeHHE KacaTeanOi&
B TOUKE Z( UMEeT BUJ Y = —‘23' T+ 7 D x0>0 y(0) =

T
_J 1 3_@&
OA= ,{U “s OB=%%_8i0p= ol f —4% (eMm. puc. 38).
Mo ycnosuio Z.%E =7 Orciona zo=1. Torma y=—-2z+3.
yA A
N
1 I 7 Wl
| /i c |
A: S D2 p e
o -2 o 1 4 x
0 B\\j |
puc. 38 puc. 39

6. [Z;- + 2?rkr;%ﬂ +2?'rk] keZ. 7. Oyukuus BO3pacra-
eT Ha IPOMEKYTKaX ( 00; — ], [%;+oo) u ybGbIBaeT
1
2

8
Ha NPOMEXYTKe [—%; ] Ymax = Y (—-13;) = %63; Ymin =
=y (%—) =24, 8. %
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9. S=4, PemeHHe Sd)HI‘ypr =SABCD"'SI Sa

(cm. puc. 39). f \/—2mdw—3,52—ffdr=— 51+

+ 59 =8. SaBcp = 12 Torna SCbHI‘ypr =4.

10. ac(—o0;0)U{d}. Pemenne 2lglr+1)=
(z+1)?=azx

=lgare { o>-1 Cfl)=22 - (a -2z +1=0;
ar >0

D={a~—2)°—4. Ecin D =0, To ypaBHeHMe UMEET OLHO

pemenue. Torna a=4 u ¢=0, Ho a# 0. Ecnn a=4, 70

=2 D=a’~4a D>0npra<Oua>4 Tpua>4

YPABHEHUE UMEET JIBA PEIIeHHs], YTO MPOTABOPEYUT YCIO-

suio. [Ipn a <0 {;Z{;l Te. —l<z<0.

Ypapueune GyJeT HMeTb COHO DelleHue, ecyiu napabons ne-

pecekaer npomexkyTok (—1;0) B omHo#t Touke. dTO BO3-

MOHO, ecin f(0) >0 u f(-1)<0. f(0O)=1>0, f(-1)=

=1+a—2+1<0. Oreona a <0. Vtak, ypasrenne GyaeT

. MMeTb oAH0 pemrenne npu a <0 n a=4.

Bapuant 3

R .
1. 2. 2. 2; 2\/5.3. (23.

—3m+13.6. {-4—3?[+27rk,2‘:rk], keZ. T. @yﬂxnnﬂ BO3-

L S T

|_.|

PacTaeT Ha TPOMEXYyTKe [—oo; -—»%] 7 yObIBaeT Ha Npo-
e [-4:4) —y(-Y)=mi-Ls 5L
MEXKYTKE 53) Ymax=¥|—5 ny-—ig- i 4

9. 36. 10. a € (0;2] U {3}.

BapwanT 4

1. —5. 2. 6. 3. (4;16). 4. (— 1)k+1—+rrk k€ Z; :|:3+
+2ﬂ'n,nEZ 5. y 3$~—2

6. 3 + 2:=rk L+ onk|, keZ.

B3|
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5,

4
7. OYIKIMS BO3PACcTAET HA IPOMEXKYTKAX (—oo;—g];
1 4 1
[—§;+oo) 1 yObIBAET HA POMEXYTKE [—3;—5} . Ymax =
4 ]l s -5 12\/3
=y(h§)—3631 ymm—"'y(_'—) 274, 8. 5= _£,O:=

=%.9. 12. 10. b€ (0;+00) U {—4}.

Ba,n,a'-m B&PDHAHTOB 3u4d PEIAKDTCA AHAJOMUYMHO 330a498M

MERFBLIX JABYX BADHAHTOB.

KounTtponbHasa paborta Ne 2
Ha NOBTOpeHWe NPoORLeHHOTO MaTepunana
Bapuant 1
1.3. 2. a+1. 3. 2. 4 (-5 1)U 3). 5.+ 5+ 2E ke
6. 1. Mosscuenmne. 8- (g) +6( ) —-27=0. (g)m=
=t>0 fio_ﬁt_Q?:O,omyxat=%,ﬁ(%)x=%,
z=1.7 4, 3.8 (—%;-—1)‘ 9. z=2
10. [I‘t};}lc]y:y(—l)=5; [glzig]y=y(1)=—15-
BapuanTt 2

1. 3. Pemenne v2+1-(1-vV2)V2=v2+1-v2+
+2=3. 2. b+1. 3. 10. Pemenue. V2586 4 49188 =
= VI FBI=10. 4. (-2 -1)U(3;4). 5. £ &+ 7E, rze ke

€Z. 6. k2. Pemeﬁue.( 5""\/2_‘1)3:4_( 5_1\/2_4

= 10. ( 5—\/2_4)x=t>0' t+%=10. 2-10t+1=0.
t=51 24
) (\[5—\/2_4) =5_ 2, z=2

r I__ 1 — . -1 -

cioua = —2.
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7. —0,5 —05. Pemenue OU3 z<0. logyg z? =
=2logps(—z). B Taxom cnyuae ypapHeHWe HMeeT BHJ,
6logg s(—x) — 4logg‘5(—w) =2; logos(—z) =t¢; 2t - 3t +
+1=0; £y =1; t2=0,5. Torma loggs{—2z)=1, z=-0,5
logg s(—2) =0,5; z=—05.

8. (—4-, 54‘2@) U (@;o) .
x+4 > 0
MToacueuwne, m(z—5)>0
z{rx —5) #1
9. y=16 + z(481n2).
U
10, gy =5 gy =0
Bapuant 3
1. -4 2. 2.3. 5 4. [-85-3). 5. 0;+ F;£2.6. +2.
7. —4;-2v2. 8. (—4-2-V3)U(~2-3;-2++3)U
u{—-2 3:0). 9. —0,5. 16. =— =
(~-2+v3;0). 5. 1[13191]11; 3; I'[%%?{y 1.
Bapuant 4 .

1. 8. 2. 0,8. 3. 1, Pemenue.

lg% lgy ctgg- =log1 lg3'\/§=log% % =1

4. (1;6). 5. —-1;7; &F 2, rne k€ {0;1;2;3}. 6. npu a€

€ (—00;—4]U [2; 400} @; npu a€(—4;2) z=3+Ig35 a+4_
11 1, 1 ’

lgor lg, 2z lgydz’ lgpx

=15 i+2, OTCIoAg HaxonuMm lg, x.

7. 2‘/5; 2-V2 Toschenue.

1
1+lgy =

x>0 z>0
8, 6. Pemenye, { -1gr—-3<1 254,
zF#3 T#3
Orciona nenele pemtenns ¢ =2, r =4, Bx cymMmMa paBsa 6.
9, z=0.
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f(3)=3. Pemenune OO3 z>2; f'(z)=

r— 3

10. min f(z)

[ Ll o) ) e
NS N T

min

x
Oxcioyta caeayer, wro min = f(3) = 3.
(2;400)

6. KoHTponbHble TecTbl
Bapuant 1

T DR o ) BN B2, R B :I:Zarccosbcg.r+41rk, keZ.

1 1
4. [-1;2). 5. 1:=4; z=3 6. = T. a€[l;+00).

7 1
8. Ymax = ?}'(_2) 3 Ymin = y(l) TG 9. [Iil.‘?,%(} f =87,
Pate

min f=32. 10. 0. 11. z=2. 00 2] U 4 +00).
[(—3;0]
13. (4;4). 14. —1. 15. (I;+00). 16. ae(— -—g}u
U(5;+0c). 17. —2. 18. —/61<a< V61, 19. {0;—1}.
20, 128
1
BapuaHr 2

~va. 2. —-1. 3. (=1)**22arcsin(v/2 — 1) + 27k, k€
€7Z. 4. (—00;—2) U (v3;2) U (2;+00).

5.2=9. 6.3.7. be [1;+o0).

8. Ymax = 9’(2) 33, i = (3) A2 3%.

9. Irla.x_/'::?.?, min f=1. 10. 0. 11. z=5. 12, [4;3].
[2:4] ° [24]
13. (9;4). 14. 10. 15. (%;-&-oo) 16. a € (35) 17. 3.

~VB68 < a< VAR, 19. {0;sin1}. 20. 8201,
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Bapuant 3

1. +£20 2. 3y=~1; 2z94=2, 3. z=-3.

4 (21021 -1); (D). 5. 3. 6. [5+o0)U

00, 0)U(0;1]. 7. 5. 8. (%;+oo). 9. 2m+n. 10, z=9.

11 [~£§] 12. sin3<sin ¥ <sinl. 13. @(\/ﬁ 1).
14. v=n—-242nk, ke Z;, x=2an+2, nel. 15%. Tg=
=3 16. [13]. 17, ~F 4k, kez 18 EHE 0
19. §=1. 20. 2.

U(—

3
T

Bapuant 4
1. 20%. 2. z=-1. 8. z2=4. 4 (L,-2);(%-1). 5. .
6. [-5:0)U (0;1]. 7. 3. 8. (%;+oo). 9. b+2a 10, =
=§. 11. [(52x]. 12. cosS.<cosl<cos%. 13. 3?(1+\/3-).
14. L3 2k, k€ Ze 15. z0=—2. 16. (—oo;%]; [1; +

+o0). 17. E 47k, k€Z. 18, 3Inj2z 4+ 1]+ C. 19. S=1.
20. §.
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