Ne 1. IIpu Kakux 3HaYeHHUAX MTApaMeTpa d ypaBHeHHe COSX=5d—/ uMeeT

. —10r 3w
He MeHee 5 KOPHeHt Ha MPOMeXXyTKe 3 s 4 ?
Pertienue:

3ameHa t=5a-—7 .

ITocTpouM rpaduk 3aBUCMMOCTH t(x ) =CO0S X B KOOPJWHATHO-TIapaMeTpHuyeCKOM

mwiockoctu  tOx .

—10x 3w
3 4

(HEKOTOpOe MOCTOSHHOE YKC/I0) — KOJIMUeCTBO TOUeK IepeCceueHus ITI0CTPOeHHOr0

rpacuKa c IpsAMoi ¢ =Const , HaxXOAAIIMXCS Ha YKa3aHHOM IIPOMEXKYTKe.

ITo rpacduKy BUJHO, UTO YpaBHEHMe UMeeT 5 KOpHeH Ha IIpoMeXXyTKe (D0JIbIle OHO

KonnuecTBO KOpHEM ypaBHEHUSI HAa TPOMEXYTKe npu t=const

MMETb He MOXKET) TIph  COS —BI <S{<COS —130 T
37 —10m V2 1
—<b5a—-7< — | ® ———<bhad—7/<—=
COS 4 a COS 3 3 a 7

2 .
3

4-y2_, 13
10 10

14—¢§<5a<13

OTBerT:



Ne 2. HaliTH KOJTHYECTBO KOPHel YypaBHEeHHs (tg X—a+ 1) sin X+%) —a|=0

Had MHTepBaJie —% ,% B 3dBUCHUMOCTH OT IIdapaMeTpa d.
Perienue:
tgx—a+1=0
(tgx—a+1|(sin[x+Z|—a|=0 & |_. T
4 sin [ x+ e a=0

B KoOp/IMHAaTHO-TIapaMeTprueckoii rockoctd dOX TmocTpouM rpauku
bynkimit a(x)=tgx+1 u a(x)=sin —%;%
Byzem aHanu3MpoBaTh KOJIMYECTBO TOUEK IepeceveHyst MpsIMO  d =const c
o61um rpadvKoM Ha 3a[JaHHOM MHTepBaJie TIPU KaXKJ0M JIeHCTBUTENBHOM d.

X +% Ha UHTepBase

npuaec —oo;—g U{0}U(1;+00)—1KopeHb;
OTBeT: npuae —ZQ;O U 0;\2/—2 U{1}—2KopHs;
npuaec ;/—2;1 — 3 KOpHA.




Ne 3. IIpu KaKuX 3HAUYEHUAX MapaMeTpa d ypaBHeHUe =0 mHe

MMeeT pelllenuii Ha npomexxyrke |—11;13] ?

Penienue:
a—BSinM
18 _ a=8sin =X (1)
2 2 =0 < 18
X +a —25

X +a’#25 (2)
I'padyku 3aBUCUMOCTEH:

(1) — cunycounpa;

ma6nonssie Touku: (0;0), (3;4), (-3;-4), (x,,=9;8), (x,,=—9;—8)

max min—

(2) — oKpY>XHOCTB C LeHTpoM B Touke (0;0) 1 paguycom 5.

BuiHO, UTO ypaBHeHHe He MMeeT PellieHnii Ha 3aJaHHOM IIPOMEXKYTKe TIpH
ac (—oo S 8) U (8 J+ oo) (3Hauenus pyHKLMY (1) HAXOAATCS B Mpeaeaax
[—8;8] ), a Takke B TOUKax repeceueHysi IOCTPOEHHBIX rPa(HKOB.

Oteet: npua€(—oo;—8)U{—4;4}U(8;+x).



Ne 4. Peruutb /151 BCeX AeMCTBUTE/IbHBIX 3HAYeHUN MapamMeTpa a:

CIZ—X4
=0
X
2|cos —|—|a|
3
Pentienue:
2 2
2 4 a==xx a==xx

a—Xx

(=
X la|<2 cos 2% —9lcos MX < a<2|cos X
2 cos =~ —|d| 3 3 3

7T X
1) ITocTpoum rpaduk GyHKIMH d=2|COS ?‘ . [Inst 3TOrO CHavaa MOCTPOUM

T X
rpaduk a=2cos ERE a 3aTeM 00BefieM TOJTLKO Te YacTU rpaduka, KOTOpble

pacI1o/iararoTcs BbIIIe 0CHU Ox.

2) CuMMeTpUYHO 0TOOpa3uB MOCTPOEHHBIN rpauk OTHOCUTETBHO ocu OX,
TX

noayunM rpaduk GyHKIun d=—2|COS Ky

3) O6acTh, HAXOAAIIASCS MEXAY ABYMS STUMU TpadyKamMu, SIBISIETCS pellieHueM
JTIBOMHOTO HepaBeHCTBA. ['paHUIIbI 00/1aCTH B pellieHre He BXO/ST.

4) T'padpuk ypaBHEHHS B KOOP/IMHAaTHO-MMapamMeTprUueCKou miaockoctu xOa —
2 .
napabona d=X" U cUMMMeTpHYHas eli OTHOCUTe/bHO ocu OX.

eciu a€(—o;—1]U[1;+0), ypasHeHue He umeem pewieHuil;
eciu as(—1;0), mo x==v—a;

ecaru a=0, mo x=0;

eciu a<(0;1), mo x=+a.

OTBerT:



Ne 5. Peruutb /151 BCeX AeMCTBUTE/IbHBIX 3HAYeHUN NapamMeTpa a:

=(=1)V1—(a+2k ), keZ

=—cos 2
2

Peitiendue:

x=(—1)“y1—(a+2k)*, keZ (1)

ma
=— _ 2
cos 5 (2)

[Toctpoum rpaduku GyHKIMN x(a) B KOOpAWHATHO-MIapaMeTpHUueCKOM MJI0CKOCTH
xOa.

—J1- (a+2l+2)2, ez (1.1)

(1)
\/1 a+4m)’, mezZ (1.2)
x>0
(1.2): X2+(a+4 m)2= 1 - BepXHss IOMYOKPYKHOCTb e[JUHUYHOIO pajuyca C
meZ

LIEHTPOM B TOUKe (a =—4m;x= O) . [Teproanueckas QyHkus1. BeipaxkeHneM
{—4 m |m EZ} 3a/1aeTCs MHOKECTBO BCEX LeJIbIX YMCesl, KpaTHbIX 4.

x<0
(1.1): X2+( a+21+ 2)2 —1 - HWKHAA OJIYOKPYKHOCTb €JUHUYHOIO pasuyca C

leZ

IIEHTPOM B TOUKE (a =—21-2;x= O) . [Tepuognueckas pyHKLYs. BeipaxxeHrem

(—=21-2 |l€Z/| 3amaetcst MHOXECTBO BCEX Ije/IbIX YETHBIX UHCENI, He KPAaTHBIX
4.

(2) — kocuHycoua,

ma6monnsie Toukn:  (0;—1),(1;0),(=1;0),(2;1),(-2;1).

Cucrema umeet penieHurs TOJIBKO B O6].L[I/IX OJId ABYX Fpa(bI/IKOB TOUKAX.
eciu a€(2k+1 |[keZ}, mox=0;

ectu az{2k+1 |keZ!}, moxe g .

OTBeT:



Ne 6. IIpu KakuX 3HaUEHUAX NMapaMeTpa a HAUOO/IBIIIUI OTPUIIATe/ILHBIN

. ta
KOPeHb YpaBHeHUs1 (= 2SIn ( X+ % ) +1 MeHbIe % cos——=L

3 3

Pertienue:

( Tt

X — HauboLLUL OMpUYamenbHbIl KOpeHb ypasHeHus a=2sin ( x + 6 )+1

na
x<Zcos— -1
3 3 3

\

O6a 3THX yC/I0BUSI MOYKHO U300pa3vTh Ha KOOPAUHATHO-
napaMeTpyuueckou miockoctu xOa.

1) TTocTpoum rpaduk ysxipm  a=2sin ( x +%)+ 1 . Jnst Kakmoro 3HaUeHUs

a€|—1;3] (koopaunara Touku rpaduka rmo ocu Oa) OTMETUM L{BETOM TOUKY C
HauOOo/bIIIeN OTpULiaTeTbHOM KoOpAuHaTol 1o ocu OX.

2) [TocTpouM B Tex ke KOOpJIMHaTax rpauk QyHKIUU X = % CoS EY —% .
PertieHrieM HepaBeHCTBa Oy/1eT SIB/IATHCS JieBasi TTO/TYTIJIOCKOCTh (TpaHulia He
BXO/IUT).

3) Cuctema BBITIO/IHSIETCS, eC/TM 00BeieHHas! 1[BeTOM YacTh Tpaduka
a=2sin (x + %)+ 1 momapaer B 3amITprXOBaHHYIO 06/1CTh.

Oteer: npua€l—1;1)u[2;3].



Ne 7. IIpu KaKMX 3HaUeHUSX [TapaMeTpa a /i KaXK/J0ro X U3 MpoMexyTKa

—%;% BEPHO POBHO O/JHO U3 TPeX HePAaBeHCTB CUCTEMBbI:
(

cosx<l—a

cosx>a—1 ?

cos x<a

Pertienue:

3aMeHa: [=COSX .

V2

= te|l—;1
2

3a/iaua CBOAUTCS K C/IeAYIOIen:

[Tpu Kakux 3HaUeHUSsIX apameTpa a J/isl Kakgoro L€ 3 ;1| BepHO pOBHO OAHO

t<l—a
13 TpeX HepaBeHCTB CUCTeMbl {t>qg—1 ?
t<a

M3006pa3um peliieHre KaXK0oro 13 HepaBeHCTB Ha KOOZIMHAaTHO-TIapaMeTpruyeCKOM
MI0CKOCTH tOx. 3allITPUXyeM UX TPeMsi Pa3HbIMU LIBETaMHU.

Hy>KHbIM HaM Cjiyuai: BCe TOUKHU U3 TIOI0Chl L€ 3 ;1| momapgaroT B 06/1aCTh,

pacKpallleHHY0 CTPOrO OJHUM LIBETOM.

V2 2 V2

O € 1—— — 1+— +00
TBeT: NpuU da > 5



Ne 8. ITycTh X; — HAUMEHBLIIMH I10/1I0)KUTe/ILHBIM KOPeHb yPaBHeHHUs
6cos(x+% =3a ;

X; — HAMOO/IBIINH KOPeHb YpaBHeHus1 2 Sin (x —% ): a—1 ,mespmmi 7 .

JI/IA1 KQ)XKj0ro 3Ha4eHus napaMeTrpa d CPaBHUTD X; U Xz.

Peiiiendue:

1) [MocTpoum rpaduk GyHKIUH d ( X) =2c0s

x+%) . 151 Kayk0oro a

(koopauHaTa TOukM rpacduka 1o ocu Oa) obBefieM 1[BETOM €JUHCTBEHHYIO TOUKY
rpacduKa, pacrosioyKeHHY0 CripaBa U Haubosee 65m3ko oT ocu Oa. BeijeneHHas
yacTh rpaduka 1 ecTb rpadrueckoe usobpaxkenve X=X, .

2) TToctpoum rpaduk pyHkmmr a=2sin (x —% )+ 1 . Ins kaxkzgoro a

(koopavHaTa Touku rpaduka 1o ocu Oa) o6BeieM 1IBETOM eJUHCTBEHHYI0 TOUKY
rpaduka, pacro/io)KeHHYIO cjieBa U HauboJsiee OJIU3KO OT MPSIMOM X =TT .
BrigeneHHas yacTb rpaduka u ectb rpadrueckoe nsobpakeHue X=X, .

3) 1711 KaXKI0ro a 3aruiieM, Kakasi U3 IByX KpUBbBIX IIPOXOZUT TpaBee (TO eCTh
Kakoe 13 Urcesl X; U X, Oosbliie).

Ortser:

mpu a€(—o0;—2)U(3;+00) HK ofHO U3 ypaBHEHNMIA He HMeeT KOpHeil;
py a€(2;3] Ax, ;

npy aE[—Z;—l) Ax, ;

mpu a€[—1;0)U[1;2] x,>x, ;

mpu a=0 Xx,=X, ;

mpu a€(0;1) x,<x, .



Ne 9. Pemiuthb /151 BCex JeMCTBUTE/IBHBIX 3HAUeHUH NapaMeTpa da:

(x—4 sinﬂ)-(a+4 sinﬂ)

12 12 _
¢(|x|—1>2+(|a|—1)2—2-¢10—<lxll—3>2—(la|—3>2

x=4sin™% (1)
12
. JUX
YpaBHeHHe PaBHOCHJIBHO crcTeMe: (|d=—4sin o (2)
(IxI=1)+(ja|-1)">2 (3)
(IxI=3)"+(lal=3)'<10 (4)

(1) — cunycoupga x(a);
111a0/I0HHbIe TOUKU:

(a;x), (0;0), (2;2), (=2;-2), (0,0=6;4), (ap,=—6;—4) .

(2) — cunycounga a(x);
111a0/TOHHBIE TOUKU:
(x;a), (0;0), (2;-2), (=2;2), (x,.,=—6;4), (x

max

=6;—4) .

min

(3):

[TocTpouMm rpaHuLy (|x|—1)2+(|a|— 1)2:2 .

I'padvK ypaBHEHHS] CAMMeTPHUEH OTHOCHTEBHO 0cl OX ¥ OTHOCHTeNBHO ocu Oa.
I vetBepts (a>0;x>0) :

(X — 1)2+(a —1)222 - OKPY>KHOCTb pajiiyca V2 ¢ 1[eHTpoM B Touke (1; 1).

[TofcTaHOBKOM TOUEK U3 ABYX MOMYUUBIIHNXCSA 00/1aCTel moyuaeM, 4To pelieHre
HepaBeHCTBa — BHEIIIHsIS 110 OTHOIIIEHUIO K T'paHulle 00/1acTh (TpaHUIla He BXOUT).

(4):

[TocTpouM rpaHuULly (|x|—3)2+(|a|—3)2: 10 .

I'padvK ypaBHEHUS] CAMMETPUUEH OTHOCHUTETBHO ocl OX ¥ OTHOCUTENbHO ocu Oa.
[uetsepts (a=0;x>0) :

(x —3)2+(a — 3)22 10 - oxpy>xkHOCTB pasuyca V10 ¢ IleHTpOM B Touke (3; 3).

[TofcTaHOBKOM TOUEK U3 ABYX MOMYUYMBIINXCS 00/1acTelt moayuaeM, 4To pellieHre



HepaBeHCTBa — BHYTPEHHsISI TI0 OTHOIIIEHUIO K rpaHuiie 00/1acTh (rpaHuIja He
BXO/IUT).
3alITprxyem IepeceueHue pelleHu HepaBeHCTB (3) u (4).

Il71s1 Tex a, IpU KOTOPBIX CYI[eCTBYeT pellleHre XOTs Obl OJHOTO U3 YpaBHEHUH,
rorazaroliiee B 3allITPUXOBaHHYHO 00/1aCTh, BbIpAa3uM X uepes d.

Otser:
mpu a€(—6;—4]U[4;6) XE{4Sin%} ;
mpu a€(—4;-2)U(2;4) xE{4sin%;—172arcsin%} ;

py aE(—oo;—G]U[—Z;2]U[6;+oo) xXeEL .



Ne 10. Pemiuthb A/isi Bcex AelCTBUTE/IbHBIX 3HAYeHHU apaMeTpa a:

\/6|a|—x-(x+2cosﬁ—4)20 :

Perinienue:
x=6|d|
x/6|a|—x-(x+2c056l—4)20 = x<6|dq|
a x24—2cos6—ﬂa

_6
X_|t| (1)

6
X<H (2)

x24—2cos%t (3)

\

[TocTpouM rpaduku 1MoyyeHHbIX 3aBUCUMOCTeN B KOOpJMHATHO-TIapaMeTpuueCKOr
r1ockoctu xOt.

(1):

I'paduk QpyHKIMKM CHMMeTpUYeH OTHOCUTE/BHO ocu OX.

t>0: X=—.
t

Touku rpaduka siBAsItOTCS pellieHreM 6e3 BCSIKUX JOTOJHUTETbHBIX YCI0BUM.

(2) — obnacTh nof, MOCTPOEHHBIM I'PAGUKOM.

(3):
i
Tpannra x(t)=4—2cos e PellieHrie HepaBeHCTBA — 00/1aCTb HaJl TpaHKOM

(rpaHMLIa BXOJUT).

PertieHrie COBOKYITHOCTH — TlepecedyeHHe MoayueHHbIX obmacTteit (2), (3) v rpaHuiia
HepaBeHCTBa (2).



TIpU tE(—oo;—2]U[2;+oo) x:|7;

4— 2cos— —]

mpu t€(—2;0)U(0;2) x€

OtBer:

npH aE-—%;OU ;% x=6|a| ;

npu de€ —00'—l U l'+oo € 4—2COSL'6|CI|
2]\ 27 6a’




Ne 11. HaiiTi KondecTBo KopHeii ypaeHenusi (2|x|—3a)(sin T;—X —a+2)=0

Ha uHTepBase [-3; 3] B 3aBMCMMOCTH OT MapaMeTpa d.

Perrenue:
2
X a:§|x| (1)
(2|x|—3a)(sin?—a+2)=0 <
a=sin—+2 (2)

1) ITocTpoum rpadviky QyHKLMM B KOOPAWMHATHO-IApaMeTpUUeCKOU MI0CKoCTH aOx.

2) KonnuecTBO KOpHeM ypaBHeHUs Ha MpoMexXyTke [-3; 3] mpu d=const
(HeKOTOpOe MOCTOSTHHOE YUCJI0) — KOJIMYeCTBO TOYEK IepeceueHrs IOCTPOEHHOr0
rpadyka c mpsiMol d=COnNSt , HaXO[AIINXCI Ha YKa3aHHOM TIPOMEKYTKe.

Mpu a€(—o0;0) O kopeii;
npu a=0 1 KOPEHb;

npy aE(O;l] 2 KOpHS;

mpu a€(1;2) 4 kopHs;

npu d=2 3 KoOpHS;

mpu a€(2;3) 2 kopHs;

npu d=3 1 kopeHs;

nmpu a€(3;+o) 0 KopHeii.
Otser:

mpu a€(—o0;0)U(3;+00) 0 xopHeii
mpu a€{0;3] 1 kopews;

mpu a€(0;1]U(2;3) 2 xopas;
npu d=2 3 KOpHS,

npu aE(l;Z) 4 KopHs.



Ne 12. PeminTh /i/IfAA BCEX AeMCTBUTE/NLHBIX 3HAUYEHHI TapaMeTpa a:
a—x|x|

=0 .
4
Farctgx—a
Pelenue:
a—x|x| a=x|x| (1)
= arctgx—a a#=arctgx (2)

(1):
nmpu x>0 a=x" ;
nmpu x<0 a=—x’

(2):

a(0)=0
a(1):%-%:1
a(—l):%(—%):—l

4
ACHUMIITOTBHI: azﬁ-(iﬂ):iZ )
2

Pelienvie cuctemsl — rpaduk (1), ec/ivi OH He TiepeceKaeTcs C rpadukoM (2).

OrtBerT:

pu aE{—l;O;l} HET KOpHeW;

TIpU aE(—oo;—l)U(—l;O) X:—\/Ta;
mpu a€(0;1)U(1;+00) x=va .



Ne 13. Ha¥viTu KO/IMYeCTBO KOPHEH YPaBHEHUSA

(a— %— sin(arcsin x))-(arcctg x—a)=0 B 3aBucumocTH ot napamerpa a.

Peiiiendue:

a:sin(arcsinx)+% (1)
(a—%—sin(arcsinx))-(arcctgx—a):() < la=arcctgx  (2)

(x€[—1;1]

(1): a=sin(arcsinx) *Z

2
a=sin(arcsinx) < x€[-1;1]
a=x

KonmuuecTBO KOpHelW ypaBHeHUsI Ha mpoMexyTke [-1; 1] mpu a=const
(HeKOTOpOe MOCTOSTHHOE YUCJIO0) — KOJIMYeCTBO TOYEK IepeceueHrs IOCTPOEHHOr0
rpadyka c mpsiMol d=COnNSt , HaXO[AIINXCS Ha YKa3aHHOM TIPOMEKYTKe.

OtBer:

npu ae€ —oo;%—l)U(%+1;+oo) 0 kopHet;
TIpU ae%—l,%)ulg U :{Tﬂ:’%” 1 xopeHs;
pu ae%;%)u %,%Tn 2 KOpHS




Ne 14. IIpu KaKuX 3HaUEHUSX MIapaMeTpa d ypaBHeHUe
x—arccos(cosa)

=0 He uMeeT peLIeHH?
_t _T)_ Tt
X 3cos(a 6) ]
Perienue:
x—arccos(cosa) _0 o X:?ETCCOS(COSTEI) ﬂgl)
x—%cos(a—%)—% x;égcos(a—g)+§ (2)

(1):

x=f(a)=arccos(cosa)
D(f)=R; T=2n

TTocTponm rpaduk byHKLu x=f(a) Ha IPOMEXXyTKe |—7T; 7] , @ OCTA/IbHYIO
yacThb TpaduKa JOCTPOUM, T0JIb3YSICh TepPeoAMUYHOCThIO.

Mpu a€[0;m] x=arccos(cosa)=a ;

npu a€[—m;0) —a€(0;m] x=arccos(cosa)=arccos(cos(—a))=—a .

(2):

T T 4
X==—cosa == 1=
3 6 3

PaBHOCH/IbHAS NCXOJHOMY YPaBHEHUIO CUCTEMa He UMEET peLleHuM, Korja rpadrku
[IByX YPaBHEHUU MepeCceKaroTCsl.

OtBeT: IpU aE{—%+2ﬂ:k;%+2nn| k,ncZ| .



