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NPEAUCNOBUE

JNaEEAaA KHHra OpeAHASHAUEHA JJIA OPraHMSalHH B NPOBEACHUA
TEeMaTHIEeCKOTO M WTOTOBOTO KOHTPOAA YPOBHA 3HAHWEA, yYMeHMil B
HABEIKOB yyaInmxcdA 9-To Kiacca, HSYJYAIOIIHMX MATEeMATHKY Ea IO-
BHIIEHHOM YpoBEE. IIpeacrannenHnsie B KHAre paborw (25 caMoeron-
TEJEHEIX B 7 KOHTPOJBHEIX paboT) IOAHOCTBHIO COOTBETCTBYIOT COfEp-
JMAHHIO H CTPYKTYpe yueSHOTO MATEDHANR, HIIOKEHHOTO B yiebHH-
Ke «Anrebpa-9. ¥uebauK ana o6meobpa3oBaATEe/IBHEX YIpexXAeHHHA»
10. H. Makapeiuepa ¥ Ap. Onnako Gonbmas wacThk YIpayKHEHWI opex-
JIATAEMEIX PAGOT MOMXET HCIONL30BATHCA YUATENEeM ANA COCTABIEHAA
CAMOCTOATEABHEX M KOHTPOJABHEX paGoT B KJIACCAX, ASYYAIOMMHX &J1-
refpy 00 ApYTAM yYyeGHHKAM H YYeGHEIM HOCODUaM.

TeKCTH CAMOCTOATENBHEIX M KOHTPOJABHHX paloT COCTABIEHLI B
COOTBETCTBHH ¢ MPAMEPHRM NOYPOYHLIM NAaHWPOBAHNWEM, OPHEHTH-
POBAHHKIM HA EHHrY «AnareGpa-9» 0. H. Maxapuuesa u gp., OpH-
BRAEHHLIM B KoHume AasHoro cOopHMKa OpoBepoyHEIX pabGor. Ilpak-
THYECKH BCe YIpA)KHeHAs cOopHMKA ¢HAGKEeHEH OTBeTAMHI (38 Mc-
KIIOUEHHeM 3aaHEHit HA JOKA3ATENBCTBO H HA MOCTPOEHHE I'PadiHKOR
dbyHROwMiL).

Bee paGoTH MOMIMO ABYX OCHOBHEIX BADMAHTOB MMEKT IOATOTO-
BHTENLHHKH BAPMAHRT ¥ ZONOAHWUTENLHEIN, TpeTHit BapuanT. [foaroro-
BHTEJIBLHHIA BAPDHAHT MOKET HCIOJBSOBATHCH A AOMAIIHETO 3ajf-
HHA WIH PeMeHAsA EA YPOKe HenoCPeICTBEHHO Nepei CaMOCTOATEIb-
HOU EJIM KOBTpONsHOH padoroit. Tpernit, JonoasuTenbaniif BapHaHT -
MosHeT OBITH MPeANokKeH B KadecTse paGoThl Hax ommbxaMm, a Tax-
ste B KAYeCTBE THeTHero BapHaHTA paloTH BO BpeMdA eé BRIOJHEHHA,
Kpome Toro, aTOT BAPHAHT MOMKHO UCHONE30BATE ANA TEX YIANEXCH,
KOTOPEIe 0 KAKUM-/TN00 NPAYHHAM OPOTYCTHRIN TPOBEPOUHYIO palo-
Ty. 3aMeTHM, YUTO TPeTHI BADHAHT He PABHONEHEH NepBOMY M ETOpO-
My BADHAHTAM, NOCKOJBKY HECKOJILKO CJOACHEE.

TeKCTH KOHTPOJBHBIX ¥ CAMOCTOATEABHBEIX paGoT HOCAT MpUMep-
HEIH XapaKTep, KONHYECTEO 3a4aEWil B OOJMLIIMHECTBE CAYYAEB NAHO
¢ BH30HTKOM. YIHTeAb B SABUCAMOCTH OT CHEONNGHKA KJIacca MOMKET
3aMeHATDH 38aHHA WIN HCRIIOYATE AX coBceM. Boslee moipobHELE MO-
ACHeHNH, CBABAHHEIE CO CTPYKTYPOH M coAepkaHMeM paboT, npuso-
AATCH B KOHIE KHUTH,

AETOp IIPEEOCAT HCKPEHHIOK (aT0dapHOCT: YUAIHMCA MOCKOE-
CEOM mKoNbl Nt 1741 3a sKenepMMEHTANLHYIO OPOBEPKY CAMOCTOA-
TEARHAIX M KOHTPOABHEIX pafoT, 8a saMeYaHWA M COBETHl, KOTOPEIE
CIHOCOOCTEOBAAHA YAYYIOCHHIO GAHHOH KHATH.



CAMOCTOSATESIbHBIE PABOTD!

CAMOCTOSATENIbHAA PABOTA N¢ 1

CeoiicTBa byHKLMIA
OCHOBHBIE CBEAEHWA

DPyHENHA ¥ = f(xX) HasHBARTCH 803paCMAIOWEl KA MHONeECcmEe
X C I(f), ecom pna Vx; € X u ana Vxp € X U3 HepaBeHCTBA X1 > Xg
clexyer HepapeHCTBO f(x;) > f(xz), T, e, fOnNBIIEMY 3HAYCHHID ApIy-
MEHTA COOTEBETCTBYeT (onbmmee 3HATeHEEe GYHKIHE, OTO 3ATNCHBAIOT
TaK: ¥ /" Ha X winm f(x) 7 npm mobex x € X, Ouesuano, ecan M ¢ X
7 fx) "ma X, ro f(x) ” Ha M.

@yaknnua f, BospacTanmad Ha Beeil ofxacTa oupeaenesvs D(f),
HaghBaeTCA 803pacmanotyeii.

DYHKINA ¥ = f(x) HRagkBaeTea yobisarnweis na mroxecmae X C I(f),
ecJIA BAA Vx; € X 1 ana Vx; € X N3 HepaBeHCTBa X; > Xz CAeAYVeT
HepaBeHCTBO f(x;) < f(x3), T. . GoNLINeMy 3HAUCHUIO APryMeHTa CO-
OTBETCTBYET MeHbIee 3HAUYeHHe QYHKIUM, JTO IAMNCEIBAIOT TAK: I
Ha X Han f(x) > npu awbeix x € X. OueBupgHo, ecau M < X m f(x)
ma X, 1o f(x) ~ Ha M.

Dyurnusa f, ybulpatornan Ha scedi ofiacTn onpegeneaua D{(f), Ba-
smBaerca ybviaaotyeil,

Pyurnus f, yOuBawomag (Bospactalomas) Ha MHOXKecTBe X, HA-
SHIBACTCA MOHOMOKKOE Ha MHONecmee X. YOriBaoman (Bo3pacTarn-
mad) GYHKIIHA HASHBACTCA MONOMOHHOIL.

DyuKnug, He ABIANIIAACA BO3PACTAIOIEEN M He ABAAIIIAACH
yOBIRatOmIell, Ha3rBaeTca Pyrkylel ofezo suda.

B uacTHOCTH,

s smHeHHAA PyHKIHA y¥ = kx + b npn k > 0 apasercAa BozpacTaio-
mefl, npr k < ( — y6uBawomeit, npr k = 0 — nocroaunoil (ze
BO3pacTalomell H Be yorBalomeit);

e CTeieHHAA QYEKOHA Y = X" NpU HeUSTHOM n ABJAAETCA BO3IpAcC-
Tatomedl, opy 2éTHOM # EMeeM ¥  Ha (—o0; 0] 1 y / Ha [0; +00),
(T. e. ApIAeTcA dyHEIUeR obInero BUAA);

s ana ofparHoil NpOONOPNHUOHANSHOCTH I = % npu k> ) umeeM ¥ ™

Ha(—o; Nuy~NHa(;+o), aprn k< 0y " Ha(-00; )y / Ha
(0; +90), (T. €. apngeTca PyEKUMedH obmiero BAIA);

L] Q)YHRHHH ¥y= \(; BO3pacTamIian;
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e (ynKOEA ¥ = |x| y6mBaer ma (~-o¢; 0] u Bospacraer Ha [0; +02)
(. e, ABagerca dyaKuueit obmero BUAA).

CBOWCTBA MOHOTOHHBIX ®YHKLIMN

1. MomoToOHHEAA QYHKUHA KAXKA0e CEBOE 3HATeHHE NPUHAMAET JUIL
IIpH OJHOM 3HAYEHWH ApryMenTa. Ma sroro cmeAyeT, WTO ecinH
y = f(x) — MOHOTOHHSA (YHKOUA, TO ypasHenuwe f(x) = a, rae
a € R, nveet Be Gosree OTHOro KOPHA.

2. Ecmu dpyrxnud y = f(x) — nozpacrarpomad (yOuBaoman), ro QyAx-
nuA y = —f(x) — ybmBawomas {(Bospacraiomas).

3. Ecnm dyrruua y = f(x) — sospacraomad (yGrsaoman), To GyHK-
nua Y = f(x) + a, rae a € R, — pospacrapinad (YOMBa0MIaA).

4. Ecau y = f(x) m y = g(x) — Bospacrawpiiie (yonpawmuae) HyHK-
mun, To GyEKOUA y = f(x) + g(x) — Bospacratomiaa (yOmBa0Iag)
dyaxnus. Cnexcreme: ecms GyHKOUH ¥ = f(x) B y = g(x) nme-
10T NPOTHEOMOMOMNHMIYE XapaKTep MOHOTOHHOCTH, TO YDA&BHeHHe
f(x) = g(x) aMeeT He BoMee OgHOTO KOPHA,

5. Ecan dyaxnua y = f(x) — Bospacrapomasn (yorsaromas) Ha X m He
ofipaimaeTcd HA 3TOM MHOMKECTBE E HYAL, TO QyHKDMA y = ﬁ —_
yopBaloman (Bospacramoman) ga X,

6. Ecau y = f(x) u y = g(x) — pospacrariue (yOnpaomue) Gyax-
umnH, To GyEknun y = f(g(x)) m y = g(f(x)) — Boapacralomue HyH-
ouu. T. e., koMOosunua HyREKOut OMHOTO H TOTO e XAPAKTEDA
MOHOTOEHOCTH €CTh BO3pacTamomas HyHKIAA,

7. Komnosuuua ¢byHROu pagEOr) Xapaxkrepa MOHOTOHEOCTH eCTh
yOrIEalOmAaa QYHKINA,

Heroii waemeio xucaa x HasuBaercd Haubonbillee eaoe THC-
Je¢, He mpepocxopdamee x. llenasa uyacres umHcaa x o003HAuUAETCA
Kax [x). Hanpumep, [3,6] = 3, 7. k. 3 < 3,8 < 4, {-3,6] =-4, ™.
K. -4 < -3,6 < -3, UgpiMu copamy, [x]=n, raen < x<n+1mn
ne Z,

HApofroil wacmeio vucaa x HASBIBAETCHA PASHOCTD MEXAY YHCIOM X
H ero nejoft yacTeio [x]. Jpo6uasa yacTh uHcIA ofo3HAYAETCA KaK {x}.
Ilo onpefenenuso, {x} = x — [x]. Hs onpeaenenusa ciefyer, 4ro ApobHan
yacTs HeorpunareasHa. Hanpumep, {3,6} = 3,6 ~[3,6]=3,6 - 3=0,6,
{-8,6} = -3,6 — [-3,6] = -8,6 — (-4)=0,4.

Heenepopaane GYHKOMM Ha MOHOTOHHOCTE IIPOBOZAT OQHMM MG
Tpex cmocoloB: MO ONpeAeNeHHKY ¢ IIOMOILI0 CBONCTB MOHOTOHHEIX
QYHKUHA; ¢ MOMOMBIO NPOoN3BoAHON hyHKIMH (10-# Kaacc). B samm-
CY OTBETA YKASKIBAETCH IPOMEKYTOK Hauboabpmedt AXHHRI, HA KOTOH-



poM PYHEDMA COXPAHAET XAPAKTED MOHOTOHHOCTH: BCJIH IDAHWYHLIE
TOYKH NPOMEKYTEA MOHOTOHHOCTH NPHHALIEXKAT 06/acTH oupegese-
HHA QYHKOMU, TO OHM BRAKNYAIOTCA B KAMALIA NMDOMEXYTOK MOHO-
TOHHOCTH (KaK 3TO CAENAHO ANA cTeleHuod JYHKOIMH ¢ YETHLIM IO-
KasaTejgem),

SamernM, yTe ecaH $YHENuUA f(x) BO3pacTAeT HA MHOMKECTBE
X, c D(f) u Bospacraer Ha MEOxecTRe X3 C I(f), To B3 aTOrO HE CHHE-
AyeT, 9T0 byHKROUA BO3pacTaer Ha MEOMecTBe X, U X, (Hanpumep,
ofpaTHAA OPOOOPOROHANLHOCTL HE ABAAETCA MOHOTOHHOH GyHR-
oueit).

NoaroroBuTenbHbA BaAapwaHT

1. Haiinure menyio u gpobHYI0 YaCTH YUCIAS
a) 12,1; 6) -12,1.

2. JloxaskaTe, MONBIVACh ONpEASNEHAeM MOHOTOHHHIX GYHKNRIA,
o0 PyHRONA:
a) f(x) = x? + 2x ybe1BaeT Ha upoMeskyrke (-o0; —1];

6) glx) = 2: — 28 BO3PACTAET OPH JIOHRIX 3HAYEHHAX ¥ € (2; +99).

3. Oupegennre XapaKTep MOHOTOHHOCTH (DYHKIHNH!

a)y=3-x;
6) y=-2+ x;
-4,
B] y - x’
2
Ny=-2 + 4, rae a — napamerp. OTBeT DOACHHTE.

4. Tloassyacs ceoficTBAMH MOHOTOHHKX (yHKI@IA, nccaenyite Ha
MOHOTOHHOCTE (DYVHKITNIO!

8) f(x)=v-2x+1;  B)f(x)= _ﬁ;

22 +2x -3
x+1

6) f(x) = X5 1) f(x) =

5. Hemoan3ysa MOHOTOHHOCTh PyHRUMI, PEIIATEe YDABHEHIE:
a) x2 + 2x + 4 + Jx = 30;
s)xﬂ—zx—4+J-_x=—2—%.

6. Banummre pyEroEy ¥ = f(g(x)) u ¥ = g(f(x)), ecnu:

a) f(x) = 2x - 8, g(x) = Vx;
8) i) = -£32, gln) = -2,

3
70 MOMHO CKASATH O MOHOTOHHOCTY 3THX QYHKIHHA?




7.

HMoxamure, 40 ecnu dyaxuna y = f(x) "Ha R n y = g(x) «Ha R,
ro y = f(g(x)) ~ nma R.

Bapwaut 1

. Haiiaure oenyo B zpofHYIO 9JACTH YHUCAA:

a) 2,8; 6) -2,8,

Joxaxure, DOAB3YACH ONpeAeJeHHeM MOHOTOHHKX dyEKIuil,

4TO (PYHKIHA:
a) f(x) = 2 — x® poapacraer Ha npoMexyTre (—o°; 0]

6) g(x) = 3‘—3‘2” yOsIBaeT npu AOGKX sHaveHHAX X € (03 +00),

(UcnoasayiiTe onpeaeenre BOIPACTAHNA WK yOLBaEmsA PyERIAA,)

OnpeaemHTe XapaKTep MOHOTOHHOCTH (bYHKLIHH:
a)y=-2x + 3;
) y=-2+ 3x;
3.
B) y - xl
el +1
rjy= —,  TAe ¢ — napamerp. OTBET NOACHHUTE,

HccaepyiiTe HA MOBOTOHEOCTE DYHKIHIC:

8) flx) = V2 - 5; 8) f(x) = 23

6 () =22+ 3855 1) fx)= o
(Mcoonpayitre cEOMCTBA MOEOTORHEEX QYHELAMN,)

. Hcnoanaya MOHOTOMHOCTS (DYHKOW, permnTe YpABHEHHE:

a)x®+38x—-7+V2x =9;
5)x4—0,5x+1,5+J-x=2—%.

Banumnure dyaxuEH y = f(#(x)) n y = g(f(x)), ecan:
a)f(x)=3x+1, g(x)=vx +1;
6) f(x) = —2x + 1, g(x) = -i-.

Yro MOMKEO CKAJATE 0 MOHOTOHHOCTH 5THX GyHrUEHA?

. Hoxamure, aro ecnu dyuxknua y = f(x) "aa Ra y = g(x) . na R,

To ¥ = Z(f(x)) « Ha R.

Bapwautr 2

. HaiiauTre neayio A ApoGHYI0 4aCTH 4#CHa:

a) 1,7; 6) -1,7.
7



2.

Hoxamnure, mOAbE3yACH ONMpefeleHMEeM MOHOTOHHBIX (yHxmil,
uTo QyHKIUA;
a) f(x) = x* — 8 ybbiBaer Ha npoMexyTKe (—0; 0);

6) g(x) = ? BOapacTaeT OpH NGHX 3HAGEHMAX x € {0; +09),
(HcmonpayiiTe onpenenene BOSPACTARHA AJIH YORBAHAA GYEKIKEH.)

OupegenanTe XapakTep MOHOTOHHOCTH QVHKIIHMN;
a)y=-0,bx + 2;
6) y=-0,5 + 2x;

6

BY=-_5
_a+1
ny= ==, —» TAe @ — mapamerp, @ # 0. OrBer moacuUTE,

HecneayliTe HA MOHOTOHEOCTE PYHKITNIO!
a) f(x) = V2 - 2x; B) f(x) = s

6) fr) = (2x- 25 ) flr)= 12 tEE

(HemonnayiiTe cBoMCcTBA MOHOTOHHEIX GyHRIMINL.)

. Henoansya MOHOTOHHOCTS GYHKOUIL, POIIUTE YPABHEHUE:

8) x5+ x - 24 + V2x = 12;

at-2x-2+Vx=1-1

danumure dpyrxuny y = f(g(x)) u y = g(f(x)), ecan:

a) f(x) = 2 - 8x, g(x) = Vx;

6) f(x) = 2x + 5, g(x) = -g.

YT0 MOXKHO CKABATE 0 MOHOTOHHOCTH 5THX GyHEKOMiL?
Joraxure, 4To ecAd GyHRIMA ¥ = f(x) NBaRu y=g(x) ~ 5a R,
To ¥ = f(#(x)) ™ 5a R.

BapumaHnr 3

. Haligare neayio U ApodEYI0 YACTH YHCAA

a) 5,75; 6) —5,75.

Joramure, aro HQYEKIHAA:
a) f(x) = —2a? — 4x + 7 sospacraer Ha (~o0; -1);

G) g(x) = —2;:21 yOniBaer npu AO0HX 3HAYEHHAX x € (—2; +0),

(AcnoanayitiTe ompeaenenye BOAPACTRRHMA HIN YORIBAHMA (YHK-
OHH.)



8. OnpenennTe XapaKTep MOHOTOHHOCTH QYHKIUM:

_1_%. -_5,

6) y =1+ 8x; p)y=~/i+x_%,
rae @ — mapamerp, a4 # (. OTBeT DoACHKTE.
4. HecnenyiiTe HA MOHOTOHHOCTL QYHKITHIO:

a) f(x) = V2 - x; B) f(x) = —Fl_;;

6 fx) =2 %% nfx)=ErE=8

{HcmonpsyiiTe cBOMCTEA MOHOTOHEEX QVHKITHIA.)

§. Hcnoneayd MOHOTOHHOCTE PYHKIMIM, PeIlUTe YpaBHEHHe!

a)xl-2x+4+x-1- 2 -3
2x -3
5)4x3+12x+11+\}_3x_2=3::11.

8. Banumurte dyErmMH ¥ = f(@2(x)) 1 ¥y = g(f(x)), ecan:

1 -1,
a) flx)=1 - x, g(x) o
6) f(x) = 3x ~ 2, glx) = 3.

910 MOKHO CKAZATH 0 MOHOTOHHOCTH 3THX GyHROHHE?

7. Hoxamure, a0 ecrv pynxkoua § = f(x) x\ua Rmy=g(x) /" sa R,
1o y = g(f(x)) ™ Ha R.

CAMOCTOATENIbHAA PABOTA N2 2

CeoiicTea dyHxuni
OCHOBHBIE CBEAEHMA

dyaxnna y = f(x) sazsBaeTCA “€mHoil, eCOH BHITONHAKTCH ABA
yeaosus: 1) D(f) cumMerpuuHo oTHOCHTEAREO HyAA Y; 2) ana Vx € D(f)
BepHO paBeHcTBo f{—x) = f(x).

! MaostecTso HASHIBAGTCA CHMMETDHYHBIM OTHOCHTENLHO HYJA, €CAM
Aag moboro 3AEMEHTA ITOTO MHOMKECTBA HPOTERONOIONEHBIM eMy d/eMeHT
TaAKMe TPHHAANEHUT 3TOMY MHOMKECTBY.

9



POyaxnua y = f(x) HaswBaerca wewémuod, ecnn: 1) INf) cum-
MeTPHYHO OTHOCHTeNbHO BYAA; 2) ana Yx € D(f) sepno paseHCTERO
f(=x) = —~f(x).

Ecar GyHKIUA He ABIgeTCH Y6THOH H He ABJAeTCS HeudrHOi, TO
eé HASLIRAIOT PyHKYleir ofuyezo suda.

I'paduk wéTHON QYEKOUN CHMMeTpPHYEH OTHOCHTENBRHO OCH OPAH-
HAT, rpadHK HeydéTEOR PYHKIHEA cHMMETpHYEH OTHOCHTEJIbHO HAYA-
Ja KOODAHHAT.

DyeEKIHA ¥ = f(x) HaskiBaeTcA ozpanuveRHoll CHU3Y, ecyHu Jm €
€ R| f(x) > m nna Vx € D(f); ozpanuvennoii ceepxy, ecim 3M €
€ R|f(x) < M zna Vx € D(f).

OyHEKTHA, OrPAHNYEHHAA CHU3Y H OrPAHMYECHHAA CBEPXY, HASL-
BAETCA OZpanuvenNois, T. e.ecxa dm € RmIM e R | m < f(x) < M.
PDYHKIHA, He ABIAIOMAACK OrpaHHYeEHOMN, B TOM JHCAE OTpAHMYEH-
H4A CHH3Y HJIM OFPDAHMYCHHAN CBEPXY, HABLIBAGTCH HEOZDAHULeHNHON.
Yrcaa m 1 M HaseBasOTCA HAMKHeH A BePXHell rpaRHmaMu 00IacTH
aHaveERd GYEKOUA.

NMOATOTOBUTENbHBLIA BAPUAHT

1. Hoxaxure, uro GyEKIAA:
252 + 8- 1x-21+8 lx+ 2

a) f(x) = e — udrHas;
6) g(x) = %:2&1 — peuérHAM;
B) h{x) = &:*_&;—M — ¢$yEROHA ofmero BHAA.

2. Hoxaseure, IT0 QYRKIHA:
a) y = 2% ~ 2x — 1 HeorpaHHUeHHAR (OrPAHMIECEHAT CHUAY);

6) ¥ = 3 — |x + 2| meorpaBHuenHas (OrPAHMYCHHAA CREPXY);

X2 +2x+2
B)y_:ac3+2:|:+3

3. Jomamaa ABCD, rae A(0; 0), B(1; —1), C(2; 3), D(4; 3), 3anaér
gacTes rpaduxa GyEKnuu y = f(x). IlocrpoliTe rpadbur GyEROEH
¥ = f(x), ecqin A3EeCTHO, UTO OHA:

a) gérHad; 6) EevéTHAA.

OTpAHNICHHAA,

4. Hadinare o6aacTs snaveHmil pyHKIIH:

0 o) = Ty

10



5.

Gt

7.

2-x
Pemmure ypasneEne |x — 1| + 1 = —————=, HCIOIL3YA NOHATHE
| l 1+4dJx -1
OTPAHMYCHHOCTH QyHKOMH.

IocrpoiiTe rpadak dyaxnun y = f(x), ecou gas x > 0 oHa sazxa-
érca gopmyao# f(x) = |x — 1] — 1 n u3BecTHO, IT0 DYHKIUA:
a) uéTHAA; 0) HeuéTHAA.

. BagafitTe dyuxnuio n3 ynpaxxuesnsa Ne 6 ogHoill dopmyoit.

Bapwant 1

Horamwure, 910 QVEKOHA:

a) fix) = W — géTHas;

6) g(x) = %;—f—zlil — Hed&THAA;

B) h(x) = %‘flﬂ — dyHROUSA 06mero BuUzA,

. Hoxaxmre, uro pyHKOHS:

a) ¥ = ¥ — x + 1 HeorpaEuyeHHRAA (OrpaHAYeHHAA CHE3Y);

6)y=2- |x - |x+ 1|| HeorpaHWuYeHHas (OrpaHUdeHHAS CBEPXY);
_x+2

By= x2 13

Jomanas ABCD, rae A(~4; 0), B(-2; -2), C(-1; -2), D(0; 0), za-
gaér uacrh rpadhura dyaxnun y = f(x). Ilocrpoiire rpadur GyHEK-
IuH y = f(x), ecam H3BECTHEO, YTO OHA:

a) yérnaa, 0) HeuéTHAA.

OTPAHHAYEHHAA.

Hatiaure ofnacre sHavennit pyRrmmn:
o) = 5
4
6) (%) = —————;
) ) Va2 - 2x + 8
8) ox) = —xff e

1
22 -2x +2
OrPAHAICHHOCTH (pyHERImA.

IlocTpotire rpadux dyaxmun ¥ = f(x), ecnn gaa x > () oHa 3a8a-
érca popmyocit f(x) = |x + 1| — 1 u usBecrHO, WTO QyEKMAL:
a) uéTHARA; 0) EeuéTHASA.

PemuTe ypapHeHHe =1+ +Jx - 1, ncoonpayA DOHATHE

Bapaitre PyHROUO U3 ynpakHeHasa Ne 6 oanoil popMynoi.
11
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7.

Bapwaur 2

. JHokraxkare, YTO PYHKIHA:

e+ al+14 -«
a) f(:c)——q—‘,‘_1c2

6) g(x) = % — HEYETHAA;

B) Mx) = %—'-—;fi — (pyHKLNA obmero sHAA.,

— YETHAH;

HMokaxxure, 4T0 PyHKIMA:
a) y = x% + x + 1 HeorpaHUueHHas (OrPAHMIEHEAS CHHU3Y);
6)y=1- |x — 1| - x| meorpanugennas (orpaEuuennas crepxy);

By = ﬁ : g OrpaHAYEHHAA.

Jlomanaa ABCD, rage A(-4; 1), B(-2; -1), C(-1; -1), D{0; 0), 3a-
naér 9acTek rpaduka byaruun y = f(x). Iloctpoiite rpader GyEK-
nue y = f(x), ecaAM H3BECTHO, YTO OHA!

a) 4éTHAA; G) HewéTHaA.

HaiizuTe obnacre sHaueHEE QYHKIHNM,
1+x

a) p(x) = m;

- _ 3 .
O o) = -y

5) “(x)=_x23f9'

1
x2 +2x+2
OrpaHNYeHHOCTH QYHKIHIA.

PemnATe ypapHeHHE =1+ Jx +1, HCIOAB3YA TOHATHE

IlocrpoiiTe rpadrr byaxuun y = f(x), ecnu ana x > 0 ona saga-
érca dopmynoit f(x) = 1 -~ |x + 1| n masecTHO, uTO DyHKIUA:
a) uéTHasd; 6) HeuérHad.

3agaiiTe QYHKIMIO B3 ynpaXxkHeHNa N 6 ognoit dopmynoii.

Bapuwant 3

Hoxaxure, uro GyERIINA:
_ 2
a) flx) = 12 - xl + Efxr zl + 2x

. .
6) (x) = % — meudrHasm:

B) h(x) = x—a_;_—lilﬂ — dyEKRIMa ofmero Buia.

— GETHAA;

12



2. Horamure, yro QyEKIAL:
a) ¥ = |4 — 8x| + 3 Heorpanuqennas (orpaHAYEHHAA CHUSY);
6) y = —x% — 4x + 1 HeorpaEuveHHAA (OrPAaHUYEHHAA CBEPXY);
2x° —4x + 3
2x% ~4x +4

3. Jlomamar ABCD, rme A(0; 0), B(1; 2), C(3; —-2), I(5; 0), aagaér
qacth rpadpuxa dyuxnuu y = f(x). IlocrpoiiTe rpapur Gyaxoun
y = f(x), ecau H3BECTHO, ITO OHA:
a) géTHaAA; 0) HevyéTHAA.

B)y=- OrpaHKteHHAH.

4. Haijinure obuacts 3Hadennii Gpyaxnun:
2 - bx

oy ey &

_ 3 )
0) (%) = s
5) a(x)=;z%.

5. Pemmnre ypapEenne 1 + +f(x — 1)? = =x? + 2x —~ 1, ucnoassys mo-
HATHE OrPAHHYeHHOCTA PYEKOHME.

6. Iocrpoitte rpaduk GyHkuun ¥ = f(x), ecam gaa x > 0 ona 3afa-
érca dopmynoit f(x) = +x — 1 m MaBecTHO, YT0o PYHKIAA!
a) JéTHAT; 0) HeuéTHAA.

7. Banajite QYHKONIO H3 ynpaxHeHAA Ne 6 ogHoll dopmMyroi.

CAMOCTOATEIbHAA PABOTA N2 3

Ksappatuunaa PyHKums

OCHOBHbIE CBEAEHNA

@yHKDEST BEAA f(X) = @ux”® + ap-12® 1 + ... a2x? + a1x + ag, TRE
a, # 0, n € N, nasmBaetcs yeaoll payguonaavrol dynwyuei. Dyak-
oA BUAA y¥ = ax® + bx + ¢, roe a # 0, HasKBaeTen KEadpamunHoil
dynxyuel.

KpagpatTuunasa dyHEDuA MoeT OBITE [OpeaCcTaBAeHa B BHJe
y=alx - m) +n, rnem=—%,n=—£;,l)=bz—4ac. T. e., rpa-
duk moboft xBagpaTHUHON GYHKOUN MOMHO NOCTPOUTh M3 rpafmxa
$byHENUM ¥ = x? pacra:xennem (npm ¢ > 1) B @ pa3 oT ocH abcmuce

13



win exarneM (mpp 0 <a <1) B 11; pas x ocz abcouce, CABUIOM BAONL
ocu alcoHce Ha l—%{ €JHHUT] BIPAR0O MJHA BJAEBO (B 3aBHCHMOCTH OT
3HAKA YACHA —-2%) H CABHrOM BAOAL OCH OPAWHAT Ha ’—%’ eIHHHAT,

BBEpX MJAH BHMNA3 (B 3ABUCHMOCTH OT 3HAKA YWHCIA —%). Ecan a < 0,

TO CHAYUANA CTPOAT rpadur GyHRUMHU y = —x°, cUMMeTPUYHEIL rpa-
dury GyEKOUH y = X° OTHOCATEILHO OocH a6emace, TOCKE Hero mpo-
BOAAT YKAasaHHEIE BEIMe OpeofpasoBaHnA rpadbHia.

T'paduroM Gyaxnun y = x* apagerca napaboxa. CaeaoBaTeabHo,
rpaduxoM moboit kpaspaTaynoit dyErouA apagerca napaloarae. Ilo-
¢cTpoeHMe rpaduKa KBafpaTHIEOl GYHKOAM MPOBOZAT AEGO ¢ HOMO-
B0 IpeolpasoBaEmil rpaduKa y = 12, IAG0 «NO AKMU MoYKaAMs 1,

Jlna nocrpoennas rpaduka KBaxzpaTHUHON GYHKIHA D0 TATA TOY-
KaM, OOpegeIaioT:
1. Brak crapirero koxpPUNKHEETa & K HANPABICHHEe BeTReil mapaboJs!
(ecau a > 0, To BeTBH HANpPABNEHH BBEPX, ecaH a < (), To — BHHUB);

2. XoopuEaTH BepmHHE napaGonw mo dopMyraM Xg = —% H
Yp= —%. (Heorga BMecTo GOPMYJIL A4 BRYACASHUA g HCHOJB-

3YIOT HeMOCPEACTEeHHYIO IIOACTAHOBKY Xp B BHpaxernne ¥ = f(x),
zazawinee GVHKIOHIO, T. . BRIMHCAMIOT f(Xp) = ¥p). 3AeCh ke 3a-

b (same-

THCHIBAIOT YpABHEHHE OCH CHMMETPHH napafomsl X = — %0

THM, UTO ecxl D} > 0, To xp = ﬂ%);
3. KoopauuaThl TOUKH mepeceueHUs HapaboJibl ¢ OCHH0 OPAHHAT, BRI
uyucaue f(0): rouxa (0; ¢).

4. KoopauHaTH TOYeK IepeCedeHua napabosl ¢ ocbio abenace (ecan
OHM €CTh, T. €. ¢cJH D > 0); aGcmmecsl 3THX TOYEK ABAAIOTCA HY-
AaMH DyEKnHU: Toukd (x; 0) B (x3; 0);

5. KoopamHars TOYKH, cCHMMeTpHIHON Touke (0; ) OTEOCHTEALHO
i o -5 ¢
= ——1 TOo4Ka |-—; c|;
OCH CHMMETPHH X 2g° TOIKa |~Ci c);

1 «ITo mATH XApaKTePHEIM TOUKAMs — TAKOS HASRAHNE TOUHEE OTDAKAET

cMEICH criocofa nmocTpoenns uapaboasl. Ho «+B Bapoxes 2T0T METOA HOAYIRI
HAZBAHEE, IPHUBEAEHHOS BBILTE.

14



6.

Ecaw D < 0 nau Touka ¥4
(0; ¢) pacnonoxeHa AaleKo
OT BePHINHEE napabodul, TO 31

cocTapaaT Tabauoy 3HA- 24 F
yeHNHA ¢QYEXOHUH AXA OO- I.SM
NONHUTENEHEIX TogeK. Hda-

Jee CTPOAT 3CKH3 rpaduxa. _5 _j‘ _é _é -1 0 1 2 3 4 5 x
Ilapaona — aro He —it

ToAEKO rpadbuK Keajipa- —
THYHOH GYHEKONA, HO M ¥=pr
zeomempueckoe Mecmo Pue. 1

modex RnROCKOCMU, pasnoydarénnvixy om dannoli mouru F(xg;
Yo) (Poicyc napaGonml) u Banxoll npamoi y = p (Qupexmpuca
napaboner), Ecrmu Touka M(x; y) npumsmie;xur papaGome (oM.
puc. 1), To paccroaane FM paBHO paccToAHMIO OT ToukH M no
AHUDPEKTPMCEI, T. €. JUIAHE NepneHAuxyaapa MM, nposegéunoro
n3 Toukm M K nopsaMmoit y = p. YudTeiBad, uTo Do Teopeme Ilm-
daropa FM? = (x — xp)* + (¥ — yo)’, & ANHHA NEPNEHAMKY.IADA
MM, pasna |p — y|, sanucwBaerca ypasHeHne napabonn:: FM? =

=MM3, (x - xo)* + (y -~ yo)?=(y - p)%, o'rrxcy.rwty=(""_’;(")2 t”ﬁ d.a
Yo - P)
NMoAroToBNTEeNnbHBA BAPUAHT
HaiiauTe KOOPAMHATHI BEPIIMHE! MApa0ojik H YpaBHEHMe eé ocH

CHMMETPHH, ecaH QYHKOHA sagana dopMynoii:

ayy=2x>-4x+ 1; B) y=—-0,5x2 - 4x + 1.

6) y = 2x% + 4x;

T'padmr dyaRuuY ¥y = x° + px + ¢ IPOXOAMT depes Touxu M(2; 1)
u N(1; —2). Haiigure p u q.

ITocTpofiTe B oAEOH cHcTeMe KoopAWHAT rpadmkn GyHRIHA
filx) = (x - 3P m fo(x) = (x — 3)* - 4.

TIpm kakux sHaveHmAX ¢ rpabrk yEkoEm y = —x2 — 4x + ¢ pac-
IMOJIOMeH:

a) HAxe ocH afcimce; 0) He BEIINE OpaAMoOl ¥ = 57
IlocrpoiiTe mo maTn Togkam rpabuk GyHRIKM:
a)y=-x2+6x-5; 6) y =(x + 2)(x — 4).

BagaifiTe Gopmynoli KBAZDATHYIHYIO (PYHKIHRIO, €CAHA eé rpadux
OpoXoAauT deped Touky A(-1; -3), B(0; 3), C(2; 3).

Hafiaure anery maunbosblmers orpedka, HapaIeTLHOTO OCH Op-
ARHAT H JIEKAIMIETO BHYTPR (PUTypEl, OrpaHMdeHH0H napabomarn
y=x-85x+3uy=1-2%

SandinKTe YpaBHEHHE TEOMETPHYECKOrD MECTa TOYeK IIOCKOCTH,
paBHOYAAAEHHRIX OT OpsamMoil y = —2 » Trouru F(0Q; 2).

15



1’

4.

5.

Bapuwaunr 1

Haitianre KOOPAMHATH BepPIIMHEI Napabosinl X YpABHEHNE €8 OCH
CHMMeTPHH, ecin GyHKOMNA 3alaHa QopMyJIon:

) y=2x2+6x - 3; B} y = ~0,6x% + 2x — 3.

6) y=2x% - 6x:

. Ppadux dyarnun y = —«? + px + ¢ mpoxoaut uepes rouxu M(1; 2)

" N(3; -2). Hafignre p n q.

HocTpoiiTe B OZHOI cHCTeMe KOOpPAMHAT rpabHEKH OYHKDHIE
f(x) = (x + 2P u folx) = (x + 2)2 - 1.

Ipy Kak¥uxX 3EAYEHUAX ¢ rpadux GyEkmun y = x® + 2x + ¢ pac-
DOJIOMKEeH:
a) BeIIIe ock abcinec; 6) He HIKe mpaAMoil ¥ = 27

ITocTpoliTe Mo TATH TOUKRAM rpaduk GYHKIUH:
ayy=-x%—2x+ 8; 6) ¥y =(x + 1(x - 3).

Bagaitre thopayaoii KBaApaTHUYHYK® GyHKOWIO, eciau ¢f rpaduk
OpoXoAuT Hepes Tourn A(—1; 7), B(0; 1), C(1; -1).

Haiiaure anuny HamBoabmero OTpeska, HAPAIIEIBHOTO OCH Op-
AMHAT W JIeMAMEro BEYTPH (MMrypul, orpaHudeHHol napaGonaMu
y=x-10my =6 — 4x — x2.

SanonMmnTe YpaBHEHHe TeOMETPHYECKOT0 MECTA TOYeK IJIOCKOCTH,
PABHOYAANEHAKIX OT npAMOil ¥ = 1 u rourn F(-1; —1).

BapunaHT 2

. Hafignure KOOpAUEATEI B€pMMUHLI Dapabosbkl H ypRpHEHAe €€ OCH

CAMMETDPHH, €CJH PYHKINA 3agaHa dopMmyno:
a)y =2x%-6x + 8; B) y = —0,52% — 2x + 8.
6) y = 2x% + 6x;

. Tpaduk byaxuuum y = —x2 + px + g DpoxoxuT Yepes Touru M(2; 1)

a N(—1; —-2). Hasigure p 4 q.

ITocTpoiiTe B oaHOM cHcTeMe KOOpAMHAT rpaduxn GyHRIUHN
i) =(x~ 20 u fox) = (x —- 2 + 1.

HOpn xaxux sHaYeRNAX ¢ rpadui QYHKOHH ¥ = x2 — 2x + ¢ pac-
TIOJIOMEH:
a) Beime och abcmupec; 6)ne mEne npaMoii y = -27

ITocTpoiiTe o NATH TOYKAM rpadnx GyHKINH:
ayy=-x%+2x + 3; 6) ¥y = (x — 1}x + 3).

Bagatite PopMymol KBagpaTHUYRYIO (QYHKIHIO, ecny eé rpadmi
ppoxoanaT Yepes rourH A(—1; 3), B(0; 1), C(1; —5).
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7‘

. Haltnure anapy manboxbmero oTpesKa, DAPaAneJbLHOTO OCH Op-

AMHAT M JIeKAIIEro BHYTPH (GUrypH, OTPAHWIEHHOH NMapaGosaMH
y=x*-4dx-Tuy=9-x%

SamHATe YPaBHEHNE MeOMETPHUYECKOTO MECTA TOYEK ILIOCKOCTH,
PABHOYANEHHBIX OT OpaMoii y = —1 u Touxn F(1; 2).
Bapvwaut 3

HaiiapTe KOOpAMHATH BepINHHEI DapaojEl H BATIHIINTE YpPABHE-
HHe ef OCH CHMMETpHH, ecan GYHKUHA 3agaHa dopmynoi:
a)y=-2x+2x+1; Byy=-0,8x+x+ 1.

6) y = 2x% — 2x;

I'padnk pyurnuu y = x2 + px + ¢ IPOXOAAT Yepes ToaxkH M(—1; 4)
m N(1; 2), Haligare p 7 4.

IlocTpoiiTe B ofHOM cucTeme KoopawHAT rpadHry Gyrkouit
fix) = —(x + 1)* 1 fo(x) = 4 — (x + 1)%

IIpn KaKAX IHAYSHUAX ¢ BCe TOTKA rpadrurKa QYKL I = xi-x+¢
pacHoAOKeHbl:
a) BeIme ocH abemuee; 6) He HIHe npaMoil y = 27

TTocTpoiiTe No naTH Toukam rpapnx QyHKLUN:
ay=-2x2-2x+ 4; 6)y=2(x— 2)(x + 1).

Sagaiire GopMynoil KBAAPATHIHYIO PYHKIMK, ecnn eé rpadur
OpOXOANT depes Tourku A(—2; 1), B(-1; 3), C(1; —5).

Haliapre xmuey EanGoXbIIero OTPeESKA, NADAJJIENIBHOrD OCH Op-
AVHAT H JIXKAIMMETO BHYTPH (MIyphl, orpaHuYeHHol mapabomaMn
y=2x2-4x-Tuy=-2x2-4x+09.

SanuImuTe YPARHEHHE FeOMETPHYLCKOIO MECTA TOUSK IJIOCKOCTH,
paBHOYAANEHHHIX OT npaMoil x = —1 m Tourn F(1; 0).

CAMOCTOATENBbHAA PABOTA N2 4

MpeofpasoBanua rpacdpukos PyHKUMIA

OCHOBHBIE CBEOEHWA
I'padbnr dyarnonm y = f(—x) MOKHEO NOAYUUTE U3 rpadura GyHK-

Y y = f(x) cuMMeTpHed OTHOCHTEIBHO OCH OPAMHAT.

T'padpnk byERINY i = —f(—x) MOXKHO NOAYINTE N3 rpaduKa GyHK-

nuy g = f(x) chMMeTpHE OTHOCHTEJILHO HAUAJNA KOODAHHAT.

Tpadur byrruun y = f(kx) npu k > 1 MOXHO HOCTPOUTL M3 Ipa-

duea byHRIUYN ¥ = f(x) cxxaTEeM B k pa3 K OCH OpAMHAT.
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Tpadbur dyaruuM y = f(kx) upa 0 < k < 1 MOXXHO TOCTPOMTE H3
rpadHra QyEEnHY y = f(X) pacTAXKeHNEM B % Pa3 OT OCH OpAHHAT.

Tpapux pyaxomn y = |f(x)| MoxkHO monyuuTs n3 rpadnka GyHK-
ouH y = f(x) cxegyromum obpazoM: dacTs rpadura y = f(x), pacnoao-
*KeHHYIO BHIIle OCH aGCcIIACC, OCTABJIAIOT HA MECTe, 4 JACTH rpadHKa,
PACTIONOKEHEYI0 HAM¥Ke OCH abcIuce, CHMMETPHYHO OTOOPAYKAIOT OT-
BOCHTENBHO OCH abcmuce.

Tpadur dyrxunru y = f(|x}) MoxHO nonyumTe Bs rpaduxa GyHK-
gua Y = f(x) cneayomum ofpasoM: 9acTh rpaduka ¥y = f(x), pacoo-
JIO}KEHHYVIO IIpaBee OCH OPAMHAT, OCTABAAIT HA MecTe, TOCHE Yero
oTODpAKAIOT €€ CHMMETPHUHO OTHOCHTENLHO OCH OPAHHAT, TOJyYasd
Ty wacTs rpadmxa y = f(lx[), KoTopas cOOTBETCTBYET OTDHOATENLHOMN
gacTa 00nacTh onpefeneEns GYHRIUHE ¥ = f(x).

NoAaroToOBMTONbLHBINA BAPUAHKHT

1. O6macTsio onpeaenennsd byaxoyuu i = f(x) asnsercd orpesok [-4; 6],
a eé ofinactoio 3Ha4YeHHT — orpesok [—1; 3]. ¥ramnTe obmacTn
ompenedeHEna 1 obnacTh 3HAYCHHN QYEKRIMHE:

Dy=fcas  By=@k
Oy=f-3xF  Dy="rzb.

2. Nawa pysxmua f(x} = 2x - 2. Ilocrpoiire rpadHk gaHHON QYHEK-
u¥A ¥ rpadur GyERIHN:
a) y = f(—x); B y={f(x);
6) ¥ = f(2x); )y = f(x).
B raxxjom cayyae sanaliTe pyHRIUIO POPMYIOH.
3. Hana dyrxnua f(x) = x> — 2x. IocTpoitte rpaduk aansEoH QOYHK-
OAH A rpabak QYEKUIHH:
a) y = f(-x)% B) ¥ = |f(x)};
6) y = f(-2x); r) y = f(x).
B kaxaom cayuae sagaiite dbyaxkmuic GopMynoi.

4, Naas pysrnua f(x)=2 — ﬁ ITocTpoiiTe rpadnk AaHHOH GHyHK-
oMM H rpaduk bvaKoan:
a) ¥ = f(-x); B) y = [f(x);
Oy=r{isf  Dw=rlxD.
B xaxraom cayuae saaaiite GynknHio dopmymoi.

§. Hocrpotite rpaduk dyaxouK y = x| x| — 2|x| ¥ oo rpaduky Haitzn-
Te, OPH KAKAX 3HAYCHMAX UApaMerpa a ypasHeHme x|x| — 2|x| =
= 1 — & IMeeT ZBA KOPHA.
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1.

2.

Bapuaut 1
ObaacTei0 onpeaenenns PyaxnuM i = f{x) apnaerca orpesok [—2; 3],
a eé objacTei0 3HayeHmii — oTpesok [—2; 5]. Yxamnare ofnacTs
onpejeneHnsa H oONACTE 3HAYCHAH GYHKIUN:
a) y = f(-x)% B) ¥ = |f(x)};
6}y = f(-2x); )y = x|
Jlana dyarona f(x) = —2x + 1. Ilocrpoitre rpaduxk papHOH QyHK-
oHH H rpapurK PYERIMA:
a) y = f(-x); ) y = |[f(x)|;
6) y = f(—2x); ) y = f(x|).
B xaxpoM cayuae sagalite dpyarmnio GopMyaoi.
Jana ¢ysrmoua f(x) = x2 — 2x — 3. IlocTpoiiTe rpadpur AanHO#
¢dyEEOEA H rpadEK GyHKIAR:
a)y=fl-x  B)y=|f(x)];

Oy=f{izp 0 v=rxd
B rampom cayuae sagaditTe dyarmnio GopMynoi,
Haua Gdysxona f(x) = ;—%—T + 1. IocTpoitTe rpadhuk narnoit pyar-

1HHE H rpadur GVEROHHN:

ay=1f-x)  By=Ifx)

6) ¥ = f(2x); r) y = f(lx|.

B xaxzoM cayqae sagaiite pyHrnuio dopMynoil.

3l + 2 H onpefeJHATe, IPH Ka-

=l -1
2x) +2 _
KHX SHAUEHMAX NapaMeTPa ¢ YpaBHEHMe T r—- = @ He HMeer

IlocrpoiiTe rpabur pyHRDHHA i =

Kopmeit.
Bapuant 2

O6nacTeio onpeaenennsa GyHKIUK y = f(x) apasaerca orpesok [-4: 2],
a eé obnacTLio 3EaueHNt — oTpesok [-5; 2]. ¥kaxkute 06IACTL
oIpeNie/IcHAA H 00NACTE 3aHAYCHNH PYHKIHEA:

Ay=1-xx By={x)}

6) y = f(2x); 1)y =f(x).

Hana dyEROHA flx) = -—%x + 2. TlocTpoitte rpaduk gagHoH PyHK-

oM B rpaduk GyEROopm:
a) y = f(-x); B} y = |f(x);

Oy=f2zp  Dy=Axb.
B xamaom cayuae sagaiite dyaxmnio GopMymoii.
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5.

. Jana dyaxuua f(x) = x2 + 2x — 3. Ioctpoiire rpadnk zamHOH

byHEOHE U rpaduk GyEKOIEN:

a)y=f-x); B y=|fx)k

B) y = f(2x); ) y = f(|x).

B kaxaom cnyuae sanaitTe GyEKOHI0 GopMyJIon.

JNana dyarouda f(x) = ;—i—l + 1. IlocTpoitTe rpaduk AaHHONA PYVHEK-

OHA ¥ rpaduk QyEKIHM:
a) ¥ = f(-=x); B8) y = [/(x)];

6)y =f(-2x); 1)y =fx).
B raxxjom cayuae 3apatite pyarmuio dopmynoti.

lx] + 4 "
it =
Ioctpoitte rpadur dyHEKROUH Yy =2 H 00 r'plajpmty HaUgHuTe,
IOPH KAKAX 3HAYCHMAX OapaMeTpa 4 YPaBHEHHE I:I '“; = g AMEeeT

XBa KOpHHA.

Bapwant 3

. O6nmacTrio onpegenenna QyHEKNEHE ¥ = f(x) aBagerca orpesok [-6; 2],

a eé o0macThLI0 sHaueHHiT — orpesok [—4; 2]. Vkaxpre ofmacrs
opefedeHns U ofnacTs sSHATCHAH QYHKIIMHA:

a) ¥ = f(-x); B) ¥ = [f(x)};
Oy=fEz  Dy=fla).

Hana dyernus f(x) = 0,5x — 2. IlocrpoiiTe rpaduk faEHCHE PYHR-
nuH ¥ rpadur PyHKLAR:

a) y = f(-x); B) y = |f(x)[;

Oy=fl-3x  y="rlz.

B raxzaom cnyuae sapaiite dyHEmuK Gopmynoii.

Rana dyaxuna f(x) = x2 — 2x + 15. [ocrpoitTe rpaduk AAHHOK
dbyEKIHUN K rpadnK QYHKIHH:

a) y = f(-x); B) y = [f(x);

6) y = f(-2x); r) y = f(x)).

B raxaoM cnydae sapatite QyEKOHK GopPMYION.

Hana byakans f(x) = %

HUA A rpadur GyHKEDUK:

a) y = f(-=x); B) ¥ = |f(x)};

6) v = f(2x); r)y = f(x).

B kaxxaoM caydae aanaiiTe QVERKIHK GOpMYIoi,
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5. IlocTpoiiTe rpaduK GyHKNNA ¥ = Hlx| — 2/ — 1] - 1 u onpegeawure,

NPE KAKNX 3HAUCHHAX napamMerpa b ypaBHeHme yf = |||x| -2/ -1]-
= 1 = b uMeer HaubGoaklIee YNCA0 KOpHEH,

CAMOCTOATENIbHAA PABOTA N2 5

YpaBHeHus ¢ oaHONR nNepemMeHHON

OCHOBHbIE CBEAEHUA

¥YpasaeHERe P(x) = Qx) HAGHIBAETCA YeRWM ypasHeHLeM ¢ odnol
nepemennoi, ecan P(x) u Q(x) — neanle BRIpAMKeHEA (lLeJALIM HAa-
SEIBAETCA DALMOHANRHOE BLRIDAXMEHMe, He COREpIKallnee AGNOHHSA HA
nepeMeEHEy)., KosdbHOreHTH nenoro YpaBHeHHA He BCerga ABIA-

IOTCA HEARIMH YMCJIaMH, HATDHMED, YPABHeHHe %xz -x+2=0

SABJIAETCH UENKIM, XOTH CTAPIIMEA KoasddunueHt u cBoSORHEIA wieH
YPABHEHKS HE ABIAKITCH NeJbIMH 4HcJamn, OQHAKC YA4CTO paccMa-
TPHBAKTCA LEJLIE YPABHEHNA HMEHHO € NedbIMi KoaddUIueHTaMH.

IHorunomuarvrvie ypasuerits — 3To ypapHeHNa Buaa P(x) =0,
rge P(x) — MHorouneH (NOJUROM) OT nepeMenHoil x. CTenensio ypas-
HeHua P(x) = (0 HagrBaeTca cTenens MHOrouneHa P(x). Ilomuromu-
aJKHOe yparHeHHe 1-off cremenm ax + & = 0 Bcerna HMeeT OAMH KO-

DEeHB X = —%. 3ameTUM, UTO THHEAHOE® YpaBHeHne a¢x = b o6befUHAET

cpasy fBa BHAA DOJHHOMUANBEBIX ypapHeHmil: 1-oi1 crenmenmm (mpH
a # 0) g Hysnepoii creneHH {npu a = 0 7 b # (). Crenens anHeitHOTO
ypaeHeHHA 1pH 2 = 0 u b = 0 Be onpeaesena, YpapHenne 2-oif creme-
HE (KBaZpaTHOe ypaBHeHHe) ax? + bx + ¢ = 0 EMeeT ABa PASAHMUYHEIX
kopHa mpu D > 0, aBa cosmapalomiux kopHs opu D = 0 (aau roso-
PAT, YTC YpaBHeHNEe HMeeT KOpPeHEb ABoHOIT KPDATHOCTH) M He MMeeT
AelicTBUTENBHBIX KopHelt npn D < 0. Ypabueane 3-eif ¥ Goaee BEICO-
KHX cTeleHel PemiaoT ¢ MOMOIIEIO CIENUANBHEIX NpHéMoB. Boobme,
YpaBHeHHe cTelleHM n uMeeT He Oosee n gellcTBUTeNBHEIX KopHed (¢
y96TOM MX KpaTHOCTH). Pemnenme ypaBHeHMI{ BEMOJBEAIOT aulo 2pa-
Quvecku, nubo asedenuem Hoeolt nepeMenMoil, Inbo pasroiceruem
HQ MHOWUMERL,

Ecru ypasnenue umeem yeawi XoPeHs, mo OX Rgaremcs feau-
menem cg060d1n020 Yaena ypasHeHusn.

Ecru ypasnenue Py(x) = 0 useem xopens xg, mo Muozounen Py(x)
deaumcn na dayunen (x — xp). IIpu aToM aenenne nonuaoMa P (x) Ha
ABYWIeH X — Xp OIPOBOMAT YroJKOM HIH C NOMOINBIO cXeMul [oprepa.
T pasyoMeHHSI HA MHQMEATENH JeBofl wacTn ypasHenns P(x) =
HHOTAE ACOOJARSYIOT METOA HeonpeAe EHHREX Koa(WpHNAeHTOBR.
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Ypasuenne nuga ax® + bx% + bx + a = 0 BEasHBaeTCH CUMMEMPU-

yecikum ypaBHeHUEeM TpeThell crenenn, ypasHenue ax? + bx® + cx? +
+ bx + a = 0 BasnBaeTCA CUMMEMPUYCCKUM YDABHEHHEM JETBEPTON
crenern. Boofime, cuMMeTpHiecKUM YpABHeHMEeM ¢ OfHolt nepeMen-
HOM HAZKIRAETCA YPABHEHHE, KO3 UIHEHTH! KOTOPOTO CHMMETPUTHE
OTHOCHTENILHO CEPeARHE ypapHeERA, TAKOe YPARHEHNE DPRINRETCH fe-

MEHMEM HA BLIpAXKeHUe X H BBeJeHHeM HOBOH NepeMeHHOH ¢ = x + Pt

3.

4.

1

MoAroTOBUTENbHLIA BAPUAHT

Pemmure GUKBagpaTHOE YPABECHHE!
a)x*—14x2 + 13=0; Byx*+8x2+1=0.
6) Tx*+6x?—1=0;

H3pecTrO, TTO 9ACAOC 1 ABAAETCA OZHMM H3 KOpHed ypaBHeHuUs
ax® — 5x% + 5x — 1 = 0. Hailanre ocTanbHble KOPHU YPABHEHMA.

PemmTe rpadmyecku ypapaeHnRE ﬁ = —x% + 6x — 4 ¥ BEINIOJIHU-

Té OPOBEPKY MOSCTAHOBKOM.

HaiianTe Bee Kopan ypapaenusa (4 — 3x° —x* - x3-x+2=0
WIN JOKAKATe, YTO MX HeT.

PeunTte ypasHeHHe:

a)x*+2x-7= Oxi+x-4x2+x+1=0.

8 .
22 + 2%’
HalianTe KOpEA YpABHCHAA!
a)x“—-2x2—8x—3=0;

x a2 -6x-9

Bapwmant 1

Pemmare OHEBAAPDATHOS YPABHEHME!
a) xt -~ 1122+ 18 = 0; B) x* + 11x2 +18=0.
6)xt+ Tx2-18=0;

HapecTHO, TT0 a0 —1 ABAAETCS OHUM M3 KOPHe#l ypapHeHMSA
x% — x2 + ax — 2 = 0. Haliaure ocTaNbENE KOPHH YPSBHEHMA,

Pemmure rpaduaeckn ypaBHeHEUE ;—t? = x? + 2x — 8 u PrADONHEETE
HOpOBEePRY ODOACTAHOBKOM.

Ha#iguTe Bece RopHA ypaBHeHEA (2 — 3x)° —x* -3 —-x +4=0
HJH JOKAMKATE, TTO AX HeT.
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5-

6.

2-

Pemure ypanHerme:

Z - + =———i—~.~.—'
a)dx‘—-2x +2 sz —oai T
6)xt—6x°—b5x*-6x+1=0.

Haiigure KOpHE ypaABHEHHA:

a)xt-11x2-12x-3=0;

6)x3—12:r+15= 4x )
x2-6x+15 xZ-10x+15

BapuwaHT 2

Pemnre 6MkBaAPATHOS YPABHEHHE!
ayxt—11x2 + 28 =0; B)xt + 11x% + 28 = 0.
6) x* — 3x2 — 28 = 0;

HasecTHo, uTo unucio —1 ABIAeTCa OAHEM N3 KOPHel ypapHeHUA
2%+ 5x® + ax + 2 = 0. HafiguTe ocTasbHEIe KODHA YPaBHEHHNA.

x-"

=—x% + 2x + 5 U BLIDONHH-
x—-3

PemnTe rpaduiecKkn ypasHeHEE

Te IPOBEPKY MOACTAHOBKOIL,

Haiizmare Bce KopHKM ypaBHernua (1 — x)® — 2x®* — x + 3 =0
AOKAMRHATE, YTO UX HET.

PelnTe ypaBHeHHE:
21

TR Y TS ()

) xt—-Tx®-622~Tx+1=0.
HaiignTe KOPHH YDABHEHNA:

4x T 222 4 Tx+ 2

BapuaHT 3

PempaTe CHKBAZDATHOE YPABHEHHE:
a)xt—4x2+1=0; B axt+4x2+1=0.
6)xt—2x2-2=0;

HNzpecTHO, 9ITO YHCHAO 2 — J6 apnaercs ONHAM H3 KODHeil ypaBHe-
mEa x¥ — 6x2 + ax + 4 = 0. Haliaure ocTanbALle KODHHA YDABHE-
HHA.

Pemmnre rpadwaeckn ypapHeHHe p f 7= 2Jx + 1 -1 n sunonsn-

T€ IPOBEPKY MOACTAHORKOM,

Haiimnre xopHHE ypaeHeHRa (6 — 5x)° - 3x* —2x* - x + 5=0 mam
JOKAsKHATE, ITO HX HET.
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8. PemnTe yparHerwe:!

15
8) xt - 4|x|-2=—"2—.
) 1= x? — 4l

6) x1 - 6x7~ 922+ 6x+1=0.
6. Hafigure XopHu ypaBHeHHA:

a) xi—12x* + 24x - 5= 0; 5)x2+32:+3=—x2+2:x—3.

CAMOCTOATEJTbHAA PABOTA N2 6

HepaseHcTBa ¢ OfHON NEpeMeHHON

OCHOBHbIE CBEAEHUA

HepazeescTBo BuAS f(x) < 0 nan f(x) > 0, rae f(x) — pannoHaIb-
HO£ BEIDAYKeHHE, HASLIBAETCH PAULOHIJLHLIM HEPABEHCMBOM ¢ 0310l
nepemennoii, Ecnu f(x) — memoe BeIpa)eHWe, TO HEePABeHCTBO HA-
SHIBACTCA YeRbiM HepasenHcmaoM ¢ oduoll nepemennoli. HepasencTno
Buga ax + b < Q unm ax + b > 0, roge x — nepeMeHHas, a, b € R,
a = 0, maseipaercA HepaseHcmeom nepsoll cmenehu. HepapeHcTno
NepROH CTeloeHH ABJATCA YACTHBIM CAY9Y4€M JHAHEeHHOro HepaBeH-
crea'l. HepaseHeTno Buaa axZ + bx + ¢ < 0 unm ax2 + bx + ¢ > 0,
Tge X — nepeMeHHas, &, b, ¢ € R, @ # 0,, HABEIBAETCH HEPABEHCMEOM
amopoil cmenenu UK K8aAGpaAmMHuM HEPABEHCNLE0M.

PeineHne HepaBeHCTR BTOpPOH cTemeHM NMPOBOKAT OJHHM M3 TPEX
cnocolon: ¢ UCTIONB3OBAEMEM napafoan, ¢ NOMOIIEI COBCKYITHOCTH
ABYX CHCTEM M MeTOAOM WHTEDPBAJIOR. [Iepej] pellleEEeM HepaBeHCTEA
OIHMM M3 YTHX METOIOB IIOJE3HO CAEN&TE CTApPIIMA KoadpHIueHT
MOJOMHTENEHEIM (YMHOMHUE o0e UaACTH HepaBeHETBA Ha —1 ¢ uaMe-
HHWB 3HAK BepPABeHCTBA), B IPHEBeAéHHHX HHU}Ee AJTODHTMAX pele-
HHS KBaJpPATHHIX HePaBeHCTB monaraeM ¢ > O,

Memof# napafoaw: HAXOOAT HYJAHW KBAAPATHYHON GyHROIUH
f(x) = ax® + bx + ¢; oTMeuaKT MX HA YACHOBOH DpAMolt; wepes HUX
CXeMATUYHO IOPOROAAT OApaloNy, YUMTHIBAA HanDABJIeHHE e€ Ber-
Beil. C pHCYHKA CUHTHIBAIOT OTBET: IPH KAKAX 3HAYEHWAX APTYMEHTA
f(x) < 0 nan f(x) > 0. B cayuae, ecnn Byaeit Her, H3oGpaxkaloT na-
paGosy, He mepeceKamINyK) och a(CnEce, M ¢ PUCYHKA CYHTHIBAIOT
OTBET: Ju{0 NYCTOR MHOMKECTEO, JINGO MHOMKECTBO BCeX NeHCTBHTENb-
HBEIX YHCeN.

Ceedenue ¥ cosokynHocmu 6yx cucmeM: PaalaraloT HA MHO-
JHATEMN KBAAPATHEIN TpéxuneH ax® + bx + ¢ = a(x — x)(x — x2),
rfle X; B Xz — ero KODHH; ecjH pelllaeTcA HepaBeHCTBO ax® + bx +

! Pemenwe THAEHHMX HEpABEHCTE H3IyIANoCh B Kypee 8 riacca.
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x-x <0,

+ ¢ <0, rge a > 0, TO COCTABNAACTCA COBOKYIHOCTE CHCTEM {x 2, >0

{x—-xl >0,
H

£cJIA pellIaeTcs HepaBeHCTBO ax® + bx + ¢ > 0, rae
x—-x <0

x-x >0,

a > 0, To cOCTaBIAETCA COBOKYNHOCTE CHCTEM
x-x>0
xr—x <0
x—-x <0
BET «NPOYHTHIBAIOT* CPa3y, YINTHBAS 3HAK HEDABGHCTBA M CTAPIIE-
ro koadupuiHeRTa, ITOT cOOCOS pelNeHns HEPABEHCTE OemecoobpaseH
JHMINE ANA KBAJPATHEIX HEpPABEHCTE MJAH Apo0HO-IMHeHHEIX Hepa-

ax + b
cx +d ex+d

Memod unmepearos: PA3AATET HA MHOMHTENH KBAJPATHRIA
TPEXTWICH; HA YHCIOBOH mpaMOH 0TMEYAI0T HYJIH KBAADATHOIO TPEX-
YieHa; MoJ YHCRIoBOH NPpAMOl OTMEUAIOT AHAKH KAMIOTO IBYUICHA B
Tpéx OpOMEXYTEAX, HA KOTOpBIe HYIH QYHKUAHA pasbHBAIOT YHCI0-
BYI0 OPAMYIO, & HAJ YHCAOBOH NpPAMOH OTMEUYalOT «NPOHIBEReHHEs
OTMEeYeHHHX 3HAKOB,

HepaeeHCTBA ¢TenmeHM BHIIe BTOPOH M ApobHo-pamHOHAJBHBIE
HepaBeHCTBA Yallle BCErd PellaloT MeTOXOM MHTepBajicB. Ecam crap-
mHi ®oabdbUNUEHT JNeBol YACTH HepABCHCTBA HOJOMKHTENeH (MIH
BCE ABYYJIEHH HMEIOT NOAGKHTeNbHBEIE cTApInme KodpOUIUeHTH,
T. €. HMEOT BRI X — X,), TO KpafiHuil mpapsili METEPBAN HA YHACAOBOH
npamoit Gyaer nmete 3aHaK +. Ilpu pemennu HepaBeHCTB YUHTHIBAET-
CH KPATHOCTEH KOPHel JeBoil yacTh HePABEHCTBA! NIDH Nlepexone Yepes
KOpeHk 9€THOI KpaTHOCTH 3HAK MHTEDEAJE He MEHAeTCA, IPU mepe-
X04e Yepe3 KOPeHEh HEYETHOM KPATHOCTH — MeHAeTCS.

HepapeHeTBo f(x) < 0 ecTe KpaTras 3annck PABHOCHABHOH COBO-

f(x) <0,
f(x) = 0.

fx) fx) -
HepaseHCTBO BHAA 2x) <0 uan 20 >0, rae f(x) u g(x)

LeJhle PANHOHANLHEIS BRIPAKEHAA, HABBIBALTCS FPOOHO-DAYUOHAAL-
HbiM HepaseHcmeom ¢ 0dHol nepemennois, Ilpu pemeruu ZpobHo-
PATIAOHANBLHOTO HEPABEHCTBA, €10 3AMEHAIT PABHOCHIBHEIM HEDABEH-
cTBoM f(x) - g(x) < 0 man f(x) - g(x) > 0.

; ecJIA KBAOPATHLIE TpExuneH He HMeeT KopHei, To OT-

BEeHCTE BAIA

KYIMHOCTH [

MNoAroTOBNTENbHBIW BAPUAHT

1. Peumure HepaBeHCTBO X2 — 5x + 4 < 0, ¥ernoneaya: a) MeToq napa-
Gonrl; 6) MeTon cReeHNA K COBOKYMHOCTH ABYX CHCTEM; B) MeTOX
HETEPBAJIOE.



5.

6.

7.

. PemunTe HepaBeHCTEO:

2 -5x+4 x2 —Bx+4
a)"_?;s_(o‘ “)Wgo;
22 -5x+4 22 -5xr+4
6)—-—-——-———x+3 >0 r)—x+3 =0,

CyMMa KaTeToB NPAMOYIOALHOTO TpeyroiAsEuKA pasHa 8. Yemy

Moxer GHTH DARHA AJHHA OAHOrO H3a KATETOR, ECIM H3BECTHO, YTO
MICIALE TPEYTONLHHKA He MeHbIIe 6 cy2?

Haitaure obaacTs onpefeneHna QyHKIAK
¥ =Va? +2x -3 — V8 + 2x - x%.

22 -2x+8>0
2 +2x-6<0

Haiigure cyMMy HesbIX OTPHLATEIBHEX DelleHAN HepABEHCTBA
3x2 +x-9 > - 5
— .

Peninre coBOKYNHOCTL HEPABEHCTB [

Haitigure Bece Taxkue sHaUeHHA IePEMeHHONH, IIPH KOTOPBIX BRIMOJI-
HAeTCA POBHO B4 HEDABEHCTBA H3 TPEX:

1 6 a? 4
-3 a—5>l' a—3>0’ 2a 1<§a.

BapwnanTt 1

. Pemure nepasenctno x? + 4x — 5 » 0, ucnonssys:

a} metos napalossl;
0} MeTOZ CReleHMA K COBOKYNMHOCTH KEYX CHCTEM;
B) MeToJ MHTEPBAJIOB.

. PelluTe HepaBeHCTBO:

2 -
Y o + 4z 5<0; B)x+4€§;
x x

)x+d4-250 >3-4
F X

Ilepumerp OpaMOYroJsHHKA pakeH 28 cM. B Kakux mpegerax Mo-
JKET MEHATLCH IAHHA NMPAMOYTOABHHKA, €CJH €0 IIomans Goas-
me 48 em??

HaliguTe 00nacTh onpeaenreHnd GyHKIMH
y=vxi+x-2-V2+x- 22,

x?* > dx
Pemute COBOKYIHOCTb HEPABEHCTB | 1
X <

26



4‘

. Penrute coBOKYNHOCTh HEPABEHCTB |:

Ha#izuTe cyMMy IOEABIX TOJOKHTEILHKX PellleHHE HepaBeHCTBA

x28x5<5
x—-1

HaiiguTe Bece TAKAe 3HAYEHHA NepeMenHoll, IpH KOTODHIX BRIIOJ-
HASTCA POBHO IBA HepaBeHCTBA U3 Tpéx'
3 1 2 5 1
_ _— +1 = =.
5-3 1”575 70 F170 Foi 5

Bapuaut 2

PemmnTe HepaseHCTBO X2 + 4x + 3 2 0, ucHoaL3ys: a) METOR Iapa-
Gouabl; §) MeTOA CBeIeHEA K COBOKYINHOCTH JIBYX CHCTEM; B) METOJ,
HHTEPBAJIOB.

PeronTe HepaBeHETRO:

a)M{O; B)x+4€—§;
X X
Bx+a+is0 r)%;-x.

TTepuMeTp NpAMOYIOABHAKA paBeH 30 ¢m, B Rakux npegenax Mo-
MeT MEHAThCA AJHHA NPAMOYIOJBHEKA, el ero miomais 6oMb-
me 54 cm??

HaiiauTe obnacTe onpefe’eHHA DYHKINAA
y=va® +x-6 - V6 +x - x%.

<
x2>1

. HafiiuTe cyMMy NeJILIX OTPHIATEJLHLIX pellleHAii HepABeHCTBA

x2+5x+18 _a
xr—4d *

. HalianTte Bce TaKkde 3HEYEHNA MeDEMEHHON, OPH KOTOPLIX BBIIOJ-

HAeTCA POBHO ABA HEPABEHCTBA M3 TDEX!

a-3. 1 2 2
s "2-3“3a-a 3%

at +15
-6>4-aq, —3 < 10.

Bapuaur 3

Pemute RepaseHeTBo 322 + x — 2 > 0, Henmoab3yA:
a) meron mapaboanr;

6) MeTOx ¢BeOeHHA K COBOKYIIHOCTH OBYX CHCTEM;
B) METOJ MHTEPBAJOB.



2. PemmnaTe HepaBeHCTBO:
a]%—x—2<0; B)3x+1€g;
4 x
6)3c+1-250; r) 3z » £o%
x X

3. H3 aByx npaAMoyToanHEIX TpeyroabHeKoR ABD u BCD, cymma
BceX KATETOB KOTOPKX pABHA 45 cM, COCTABHIH TpEYroJbLHHE
ABC. B Kakmx npejerax MoO#eT MEHATLCA JJIHHA BRICOTRI BD
TpeyroibEnka ABC, ecnu ero maomaab He meaenre 126 cm??

x+~

4. Haitanre 06aacTb onpefeseHuA HyHRIUN ¥ = {1 — 1 S+ J_

x2 >4x - 3,
5. PemnTe COBOKYIHOCTL HEPABEHCTE : <2
x2 < 2,

6. HaiiaaTe cymMMY IEJBIX HEOTPULATEIPHBX pPenleHH HepaBeHCTBA

7. HaifizuTe nce TaKHe 3HAYEHEA MepeMeHHOH, IPDHE KOTOPHX BHITON-
HACTCA POBHO ABA HEPABEHCTEA U3 TPEX!:
1 1 b + 1 2
_— > = <3,
3+ 20 -0 b+ 2

<1.

CAMOCTOATENBbHAA PABOTA N¢ 7

YpasHeHus, cofepxawme nepeMeHHyo
noA 3Hakom mMoayns

OCHOBHEIE CBEAEHWSA

VpaBEeHNA, COAEPEANHE NepPpeMeHHYIO OOJ SHAKOM MOAYAA, pe-
mAaXT OTHUM M3 IATH CIOCOH0B: MCHONIB3YA TeOMeTPHISCKHA cMEICT
MOAYJAaA, rpadHvecKH, N0 oNnpele/IeHHWIO MOAYJAA {METOHOM mpoMe-
JMYTKOB), ¢ IOMONIBLE PABHOCHIBHEIX II€PEX0A0B MK 3aMeHoll nepe-
MOHHOI.

Pemenue ypapsaenuil Buna |x — a| = b, rze b > 0, naorza omposo-
AAT ¢ HCOOMLIOBAHUEM MeOMETPHYECKOTO OnpeReleHns Moayaa. s
STOTO OTMEYAIOT HA KOODAHHATHOH NPAMOIH TOURY ¢ KoopAnaaToil a n
OTKJAJIBIBAIOT OT Heé BJIEBO M BIPABO b eAnHUuARX oTpeskop. Koop-
AHHATH HARJEHHRIX TOYEK ABMAITCA pelleHUSMH YPABHeHUA.



I'patduueckuit cnocob pemenns ypasHeHus |f(x)| = g(x) cocrour
B OTHICKaHME abclEcc o6muX Touex rpaduxos byakumit y = |f(x)| n
¥ = g(x).

Hnorpa ypaBHeHHe ¢ MOAYJeM VAAETCA peImmuTL 3aMeHoll mepe-
MeHHOH.

MeTroa npoMeXyTKOB (MeTOA HHTEPBAJIOE) HCIIONB3YETCA NPH pe-
IIeHAH YPABHEHMH, COAEPKANHX HECKOILKO MOAYJeH BAja |x — a|,
T. . ypaBHeHu Buga |x — a| + ... + |x — b = ¢ u 1. 0. Jina pemenua
HYMHO OTMEeTHTE HA KOODAMHATHOMH NpAMoOi Ece yncaa, ofpamsaoniie
MOZYJIH B HY/Ab, H HA KAMKAEOM H3 IIOMYIEHHKIX IPOMEXYTKOB PeIIaTh
YPA&BHEHHE OTAeJLHO, PACKPLIBAA MOIZVIAH ¢ COOTEBETCTEBYIOIUM 3HA-
KoM. IIpn sToM HeobXoQMMO IOMHUTE, YTO PelIeHNeM YpaBHEHHAA Oy-
AYT JHIUE Te KODHH, KOTOPEIe NPHHANJIEIKAT AAHHOMY IIPOMEXKYTKY,
HA, KOTODOM pelliseTcd YPAEHCHHE.

PasHoclAbLHEIe Tpeofpa30BaHNA YPABHEHHH ¢ MOAYJICM CBORATCH
K ABYM ODABRAJAM.

= f(x) = g(x),
If(x)| = lg(x)] = [f(x) o,
2(x) >0,
|f(x)| - g( {f(x) = g(x); g(x) 2 0,
= g2(x) 2(x) >0 ann [f(x) = g(x),
{f(:c) = —g(x); f(x) = —g(x).

NoAroTOBMTEAbHBIA BAPHEHT

1. HaitayTe ROOpAMHATEI TOYEK, HAXOMAIUIMXCA HA KOODAHHATHOM
NPAMONA HE PACCTOAHHE 5 eAMHUI OT TOUKYE ¢ XOOpAMHATOMH 7. BHI-
NOJIHUTE COOTEETCTBYIOINHYt PHCYHOK. SallHIIKTe YPABHEHHKe, Co-
Fepalliee IePEMEHHYH ITOJ 3HAKOM MOZYJIS H COOTBETCTEYIONIEE
JaHHOH nanmaue.

2, PemunTe ypaERHEHRE:

a)|x —al=2; B) |x - a|=-2;
6) |x - a| = 0; r)|x~a|=b.
822 -5 _
3. Pelunrte ypaBHeHHE s = 2(xl, BEIMONHEAB 3aMeHy nNepeMeH-

HO#.

4. Haifigure HauGoapuuil KopeHs ypasHeHns |x% — 5x + 4| = 4,
5. Pemure rpadAyeckn ypasHeHHe |2"Tx‘ = x° ¥ BHIIOJIHUTE NPOBED-

Ky NOOCTAHOBKOH.
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. HafignTe HaMMeSBOMi XOPEHL YPARHCHES

[8x% + B5x — 9| = |6x + 15].
Pemnre ypasmemme |x% — 2x — 4] =3x - 2.
Haiigare cymMMy KopHelt ypaswenma 4 - [x — 1| - |2x — 3| =8.

Pemure ypasnerue |[2x — 1| — 5 + x = 6 — x|.

Bapwaur 1

HadfinnTe KOODAHHATH TOUSE, HAXONAIIHXCA HA KOOPAHHATHON
npAMol HA PACCTOAHMH 3 €IWHHIIE OT TOYKH ¢ KoopamHaToil —1.
BrIOOMHNHTE pACYHOK B 3SOMIOATe YPABHEHHE, COOTEETCTEYIONIEE
nasHO# 3ajave.

Peamre ypaBHeHHe:
a)|x+2|=1; B) |x + 2| = -0,5;
6)|x+2|=0; r) |x + 2| = a, 2 — napamerp.

Pemmre ypasHenne x2 + 2x + 2|x + 1| = 7, BninonENE 3aMeny
nepeMeHHOA,

Haiigute anGoapmuil KopeHs ypasHeana |x? — 5x| = 6.

Pemnte rpagmuecku ypasuenue |x* — 2x|=1 - |x - 1| 1 sumon-
HHTE IPOBEPKY TOACTAHOBKOM.

HaliguTe HAUMEeHLIIHI KOPeHE YPABHEHUA
Jx? - 3x - 8| = |x% + Tx — 13|.

7. PemmTe ypapHeHHE |2 — x| = 5 — 4x.

8. Ilpu KaKXUX 3HAYEHHAX [IEPEMEHHOU 3HAYEHHME BRIDAMCEHHS

fx| - 2|x - 1| + 3{x — 2| paBno 4?

Pemure ypasmesme (x — 2 - [4 — x| + x=17.

Bapuwawt 2

. HaiipuTe HOODARHATE TOYEK, HAXOAAIOUXCA HA KOODAUHATHOMN

npaAMOit HA paccTONMHNH 2 efHHHUOL! OT TOYKH ¢ KOOPAHHATOH ~3.
BRITOJHMTe PUCYHOK M BANMIOATE VPABHeHHe, COOTBETCTBYIONlce
JAaHHON 3agaue.

Penmrre ypaBHeHHE:
a)|2-2x|=1; B) |2 - x|=-1;
6)|2 - x| = 0; r) |2 - x| = a, a — napamerp.

30



Pemmate ypanmeaue x2 — 2x — 5|x — 1| + 5 = 0, BRInONHAB 3aMeRy
nepeMeHHOM.

4. Haitanre RauGoabmuii KopeHs ypaBHenud |x2 + 2x| = 3.

1.

8’

9'

5. PemurTe rpagmuecku ypasrerme |x% + 2x| =1 - |x + 1| 1 Bemon-

HUTEe NPOBEPKY HOACTAHOBKOM.

. HaiiguTe HauMeBErmMHIf KOpeHs YPABHEHHAA

|8x2 — 8x + 5| = [2x% + 6x - 3|.

Pemute ypaerenue |1 - 2x| = 4x — 6.

[pu KAKKUX aHAUCHUAX TepeMeHHON 3HAUCHHE BHIPAYKEHHS
|x] + |x - 7| + 2|x - 4| paBHO 2?

PemmnTe ypaBHeHHE Ix +1+|-x- 3|| -x=6.

BapuanTt 3

Haiigure KOOPOUHATH TOYEK, HAXONAIIMXCH HA KOODAHHATHON
npAMO HA paccTOAHHM 5,5 eAMHHI[ OT TOYKH ¢ KOOpAHHATOH
=0,5. BEmonENTEe PHCYHOK H 3ATHITATE YPABHEHHE, COOTBETCTBY-
0Iee XaAHOMH 3agaue.

PemnTe ypapHEeHHE:
a)|lx—17=17; B) |x - 7| = -17;
6)|x-T]=0; r)|x - 7/ =1 - a, a — mapameTp.

. Pemnre ypaBmenne x% — 4x — |2 — x| = 8, BHDOAHEB 3aMeRy nepe-

MEHHOM.

Haiizure sauMedbmunii KopeHs ypapHerns |x2 + 5x| = 6,

. Pemmure rpaduueckn ypasuerne |1 — Vixil = 1 - |2l 1 snnoxmuTe

OPOBEPKY NOACTAHOBKOM.

. Hailigure panMenbmu#t KopeHs YPABHEHHA

[x* + 2x — 8| =[x2 + x - 6]

. Pemure ypasuenue |2x + 1| =1 — #.

IIpH KaKHUX 3HAYEHHAX NMEPeMEeHHOH 3HAUeHNe BhLIpAKEHAN
|x] = 8|x = 2| + 2|x — 3| pamno 27

Pemnre ypasaenne [2x + 1 + |x + 2| - 8x = 3.
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CAMOCTOATE/IbHAA PABOTA N2 8

HepaBeHcTBa, coepXalime NepeMeHHYI0
noa 3HaKoM MOAYNA

OCHOBHbIE CBEAEHWA

HepaeeHCTBA, COAep;Kamue TMepPeMEHHYIKY IIOJ SHAKOM MOOYJA,
PEIIAKT OJJHUM H3 MATH OCHOBHBIX CHOCOOO0B: MCHONB3YS reoMerTp:a-
geCKAN CMEBICA MOAYVAA, IpadHvuecKn, 0 COPEFeIeHHID MOAYNA (Me-
TOAOM TPOMEKYTKOE), C IIOMOIMILIO PABHOCHIBHLIX IEPEX0H0B HJIH
gamMeHOH mepeMeHHOH,

Penienue HepasencTs Buja [x —a|<bmmlx—a|> b, rae b > 0,
HHOrZa TPOBOJAT ¢ HCIIOJIb3OBAHHEM TEOMETPAYECKOro OmpefieneHasn
MOAYAsA. JAd 3TOro OTMeMAIOT Ha KOOPAHHEATHEON NPAMOH TOUKY € KO-
ODAMEATON & ¥ OTKASLEIBAIOT OT Heé BeBO K BOpaBo b eanEHL. Ecmu
pemaeTcA HepaBeHCTBO |x — a| < b, To pemeHHeM GyAyT BCe TOUKH
HHTepBaia (a — b; a + b), a ecnn pemiaeTcAa HepaBeHCTBO |x — a| > b,
TO TOYKH ABYX OTKPHITEIX Jdydeit (—o0; a — b) u (@ + b; +°°). Ecan
b = 0, T0o HepaBeHCTBO |x — a| < 0 He uMeeT pemeHMH, a HepaBeH-
eTBo |x — a| > 0 HMeeT pemenueM Bce umcas, KpoMme ¥ = @. Ecam
b < 0, To pemenHeM HepABEHCTBA |x — a| < b 6yaeT mycToe MHOXe-
CTBO, & pelliecHMeM HepaBeHCTEa |x — a| > b — Bece fAeficTBHTENLHEIE
qACaA.

PapHOCHNBHEI® TIepeXOAR ANA PeIleHNA HEepABeHCTB, COAEPKa-
IUX MOAYJhL BHpaxesad f(x):

f(x) < g(x),

|#(x)| < g(x) = {ﬂx} > _g(n) ™
|f(x)] < glx) & —g(x) < f(x) < gx);

1) > 8,
e > et = [157 50

|f()| < |gx)| & F(x) < &2(x)s
|f(x)| > |g(x)]| & (x) > g*(x).

NoAroTOBUTENbLHLIA BAPWAHT

1. HsobpasyuTe Ha KOOPAMHATHOM OpaMoii TOYKH, PACCTOAHME OT KO-
TOPHIX AI0 TOUKM ¢ KOOPAHHATOR 7:
a) Gonrme 3;
6) ne Soasme 5.
3agaiiTe MHOMECTBO TOYMEK, VIOBJICTEOPAIONIHX AAHHOMY YCJIO-
BHIO, NGO B BUAe CHCTeMH, JA60 B ENJe COBOKYTHOCTH ABYX He-
PABEHCTB.
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. PeinATe HepABEHCTBO:

a)|x—a|>2; B) |*—al<2;
6) |x —a|>-2; r) |x - a|<-2.

PemnTte HepapeHcTBO 3x% — || — 2 < 0, BLIIONHAE 3aMeRy mepe-
MeHHOH.

PemuTe ABoliHOe HepaBeHeTBo 4 < |2 — x| < 8,

C moMosio rpadurop dynknmi y = |x% + 2¢|n y = x + 2 pemure
HepaBeHCTBO |x? + 2x| < x + 2.

6. PemuTe HepapencTso |2 — x| < |22 + 1],

Haiignre AN1MEY NPOMEXKYTKA, ARIAIOLIETOCA PellIeHHEM HepaABeH-
crea x? — |25 — 12x| € 12x.

Haiizure MEOMXECTBO pemernii HepaBercTra |« + 3|+ [x — 3| < 10,

Bapwnaur 1

HaobpaszrTe HA KOOPAMHATHON MpAMOH TOYKH, PACCTOSHHE OT KO-
TOPHIX A0 TOYKH ¢ KoopaHHaToM 2:

a) Goanize 1;

0) "e Gospmue 3.

3agaifTe MHOXKECTBO TOUYEK, YAOBNETBOPSIOIMIHX HZAHHOMY YCJIO-
BEK, THGO B BUJE cucTeMul, gufo B BUIe COROKYIHOCTH ABYX He-
PaBEHCTE.

PemuTte HepaBeHCTRO:
a)|lx+2|>1; B) |x+2|<1;
6) [x + 2{>-1; r)|x+ 2| <-1.

Pemute HepaBeHCTEO X2 — |x| — 12 < 0, BLHIIONHMB 3aMeRy Hepe-
MeHHOI.

PewuTte gBoliEoe Hepasencteo 1 < |3 + x| < 2.

. C momomzio rpaduxor dyExumit y = |2 + x — x2|m y = 2 - x pe-

mATe HEPABEHCTBO |2 + x — % < 2 — x.

6. Pemnure HepaseHcTso |2x + 1| € |x? — 2x|.

7. Haliaure JAHAY HDOMEXYTKA, ABIKIOMIErOCH PENIeHEEM HEDABEH*

8‘

crea x% - [Bx — 9| < 5x.

Hajianre MEOMXKECTEO pDellleHWI HEePABEHCTEA
lx—1|+|2x -8 < 2.
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Bapuaunr 2

1. HaobpazmTe Ha KOODAMHATHON DpAMOH TOYKH, PACCTOSHME OT KO-
TOPBIX AC TOMKH ¢ KOOpZHHATOH 3:
a) Goawuie 2;
0) ue 6oneme 1,
3apaiiTe MHOKECTBO TOUEK, VAOBASTBOPAIOIIMX ZAHHOMY YCJIO-
BHIO, 1u0¢ B BHJle CACTEMEl, JHGO B BHle COBOKYITHOCTHA ABYX He-
PABEHCTE.

2. Pemnre HepaBeHCTBO:
a)|x+ 1| > 3; B} |x + 1| < 3;
6) |x + 1| > ~-3; ryx+ 1| <-8.

8. Pemure HepasemcTBo xZ + |x| — 20 < 0, BHIOJHKB 3aMeHy Tepe-
MeHHOi.

4. Pemute gBoitnoe HepaseHcTso 2 < |x + 5| < 3.

5. C nomMomr1o rpadukon Gpykouid y = 8 + 2xt -~ xPuy=x+ 3
pemunTe HepaBenctso 8 + 2|x| — x* » x + 8.

6. Pemwre nepasenctso |x + 1| < Jx? + x|.
7. Halinure ganHy OpoMe)KyTKA, ABISHINEroCd DElIeHASM HEDABCH-
erBa x° — |8,5x — 16| < 8,5x.

8. HailigHTe MHOMECTBO peIlIeHHI HepPABeHCTBA
|2x — 5|+ |2x + T| < 4.

Bapuaunr 3

1. Haofpasure Ha KOOPAUHATHON NPEMOH TOYKH, PACCTOSHHE OT KO-
TOPHIX A0 TOUKH ¢ KOOpPAHHATOMN —12:
a) Gonsme 5;
6) He Goabiue 2.
BanaiiTe MHOMECTBO TOYEK, YAOBJETBOPEIIIAX JAHHOMY YCIO-
BHIO, 100 B BHAE CHCTEMEI, JHGO B BUZe COBOKYIHOCTH ABYX He-
pPaBeHCTR,

2. PemuTte HepaBeHCTBO!
a)|x—5|>3; B) |x — 5| < 3;
6) |x - 5| > -3; r)|x - 5] < -8,

8. Pemmnre nepasencteo x2 + |x| — 2 < 0, BHIIOAHHB 3aMEHY Tepe-
MeHHOH.

4. Pemure npoiiHoe HepaseHcTBO 3 < jx — 5| < 5.

5. C nomomsio rpadukos dyukmuit y =[x —x - 12| ny =4 - x
pemnTe HepamencTso [ — x — 12| < 4 — x.

6. PemnTe nepasencTeo |2x + 1| € {x% — 3x|.
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7. HaligAaTe ANUHY UDOMEKYTKA, ABAAKIIENOCA pelleHAeM HepaBeH-
crBa x% — |3x — 5| < 3x.

8. HaiimnTe MEHOMECTBO DOIIeHAN HePABEHCTBA
|+ 1| +|2x - 8| < 4.

CAMOCTOATENIbHAA PABOTA N2 9

YpaBHeHMS ¢ napamMeTpaMu

OCHOBHBIE CBEOEHWA

Ecau g ypasrenun f(x; a) = 0 6ykBoin x ofosHaAYAeTCA HeH3BECT-
HOe YHCI0, a4 OYKBOH ¢ — HexoTOpoe GHECHPOBAHHOCE uHCIO (mapa-
MeTp), TO BT0 YPaBHEHHe HA3LIBAIOT YDPAIGHEHUEM ¢ NADAMEmMPOM.
PemuTs ypaBHEHHAe ¢ IapaMeTpPOM -— 3T0 GHAYHMT YCTAHOBHTE COOT-
BET(TEHE, DO3BOJAIOMIEE ANA JIOG0r0 3HAYCHASA napaMeTpa HalTH co-
OTBETCTBYIOIIEE MHOKECTBO KOpHe 8TOT0 YpaBHEeHHH.

YacTo NPEXOIUTCH He TONBKO PENIATh YPABHEHHE JIA KAXI0TO
3HAYEHMA NADAMETDA, HO B NPOBOJUTE MCCAeNOBAEAEe VDOABHEHHA:
OpPH KAKHX 3HAYEHHAX DapaMeTha KOPHH YPaBHEeHHS TOMOKHTENLHEL,
OTPHLIATENBHE, 00T al0T 3aJAHHEIMY CBONCTBAMH, CYIIECTBYIOT,

Pemenwe guneitnoro ypaemeHus ax = k ¢ napaMeTpoM ¢ pazbu-
EAXOT HA ABA CAYYasa: ecH KoapHINeHT Iepel, IePeMeHHOH X PABEH
HYJIC U ecJIM He paBeH HyMoO,

TIpm pemieHund ypapHeHHI Buxa ax? + mx + n = 0, rae a — mapa-
MeTp (I B B — HeROTOphIE YHCAA, ¥ — NEePeMeHHAH) DACCMATPHUBAKT
ABa cayqad: ecan g =0 1 ecan g # 0. Heave ropopa, paccMaTpHBaT
JuHelHOe YpABHEeHHe H KBaJpaTHOe YpaBHeHUe,

3ameTHM, YTO KBaIpaTHOe ypaBHeHHe ax’ + bx + ¢ = 0 umeer
JBA KODHS, OIpAHALICKAIINE MPOMEXKYTKY (m; n), eCA BHIONEAET-

D=>0,

ca cucreMa {4 - f(m) > 0, rne f(x) = ax® + bx + ¢,
a-fn) > 0.

ITpm pemernH ApoGHO-pPALMOHAJNIBHWIX YpABHeHHit caegyeT ofpa-
IMATE BHUMARKE Ha OGJACTh AONYCTHMBIX 3HAYEHHH IEPeMEHHOMH.

Huoraa npu pellleAHH ypasaeniit ¢ mapaMerpaMH HCDONBIVIOT
rpadHUeCK Y0 HHTEPIPETAIHIO YPaBHEHMS,

MoaroToBRUTENbLHLIA BAPUAHT

1. Pemure ypaBHEHHE DA BeeX SHAYEHHAX IapaMeTpa k:
Akx+1l=x-2; B) R2x =1~ x.
)kx+3k+4=1-x;
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2. PeminTe ypaBHEHAE OTHOCHTEALHO X!
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2.

8.

70

-2, -1 x—a_, _%-2_
a) x ax-l, 6) 3 a=" 2.
IIpm xakux 3EAUYEHNAX MADAMETPA & YPABHEHHE
x%2—(2a + 1)x + a® + a — 6 = 0 uMeer:
a) Apa NOAOKMTEILHEX KOPHA;
6) oBa KOpHA, NPHHALNEEANTNE MIpoMexyTRY [—3; 3]?

Pemure ypasnenme ax? — (2a + T)x + a + 8 = 0 oTHOCHTeALHO
mepeMeHHO x.

HajianTe Bce 3HAYeHNA mapaMerpa b, NpH KOTOPHIX YPABHEHHE
%% - (20 +3)x + 1° + 3b
x2-9

= {0 AMeeT eMUHCTRERRRIL KODEHE.

x—-2 b _ _
~ 73 m—l(b napaMeTp).

Pemure ypasuenue

3anmmeATe ypapHeHHe OpAMOI, Kacaminelica rpapura PyHKIHK
¥y = —x% + 2x B rouxe ¢ abcouccoii xy = 2.

BapuauTt 1

Pemure ypapHeHRe OpH BCeX SHAYEHMAX mapaMeTrpa k:
a)kx~1=x+2; B)2x=2 - k2x.
Nkx-3k=x-3;

Pemure ypasneHnue:

X _ o X-a_o_2x-3_
a) 2x + m = 3, 6) a 3 3 a.
IIpu KaKNX 3HAYEHMAX NAPAMETDA & YPABHEHUe
x?2 - (3a + 1)x + 24 + a = 0 aMeer:
a) IB& OTPHLATEJNLHBIX KOPHA;
§) ABa KOPHA, PACCTOSHHEE MEMKAY KOTODHIMH DaBHO 27

Pemnre ypapnenme ax® — (2a + 1)x + @ — 2 = 0 oTHOCHTE/LHO
nepeMeHEoOH x.

Haiiaure Bce spadenma napamerpa b, NMpH KOTOpPHIX YPABHeHHe
- (W+Yx+ P + b
x2 -16

Pelrnre 0THOCHATENBHO X ¥YpabHeHHe

= 0 HMeeT eAMHCTECHHNA KODEHE,

x+1 & _4
x+2 x-2 ’

3anumuTe ypapHeHHe mpamolt, Kacameiica rpaduka QYERIHH
¥ = —x% — 2x B TouKe ¢ afcruecoit xp = =2,
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10

Bapnant 2
Pemure ypapHeHRHMe Opy Bcex 3HAUEEAAX mapaMerpa ki
aykx—-2=1-x; B) k2x = 4 ~ 3x.
6) 3kx - Bk=1-x;

Pemnre YDABHEHHE:

a2x =2 6)x+3_a=x+a_3.

a)x+ 2 3 z

IIpn KAKAX 3HAYEHAAX DapaMeTpa ¢ YDABHeHHE

x% - (8a — 1)x + 2a® — a = 0 nmeer:

a) ABa KOpHA PASHLEIX 3HAKOE;

6) ABA KOpPHA, PACCTOSIHHE MeXAY KOTOPBIMH paBHO 37

Pemure ypasuenue ax2 — (2¢a — 3)x + @ + 2 = 0 OTHOCHTENBHO
TNepeMeHHOR X.

HalianTe Bce 3AaYeEnA mapameTpa b, DPH KOTOPEIX YDABHEHUE
2 -@Gb-Dx+b-b
2 -4

= ) EMeeT eAHHCTBEHHRIH KODEHD.

x=-2 b _
x—1+x+1_1'

PemwTe 0THOCHTENRH) X YDABHEHAE

danumuTe ypasHeHHe mpaMoii, kacamineiica rpadura dyRxoun
¥ = x* — 2x B TouKe ¢ abcomecoi xXp = 2.

BapuaHTt 3
Pemure ypasHeHHe OPH BCeX 3HAMEHMX napameTtpa k:
a) kx — k?x = 2; B) & + 2k%x = 2.
O)Rx + 2k =x + 2;

Penmnre ypanaeHie;
X _ n. x-a _ =x—7_
a) 3x 2= 2 6) - i 7 a.
IIpH KaxHX 3HAYCHHAAX NAPAMETPA & YPARHEHHE

x2 - (2a ~ 1)x + a2 — a — 2 = 0 mmeer:

a) ABA DOMOKHTENBHBIX KODHA;

6) ABa KOpHA, IPHHAAACHKAIIHS OIpoMexyTKY [—1; 517

Pemnre ypaBnenue (@ — 1)x2 + (22 + 1)x + a - 2 = 0 orocmrens-
HO nepeMeHHON Xx.

Haligure Bce 3HaueHAA mapamerpa b, OpHM KoTOPHEIX YDABHEHHE
B-(2+8x+H¥ +3

V9 - 2

= 0 AMeeT eAHHCTBEHHARIN KOPeHb.
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6. Pemmure 0TEOCHTEALHO X ypaBHeHMe > 2_8-1_4,
xr+1 x-4

7. SanMmuTe ypaBHeHHe NMPAMOIi, kKacamweica rpaduka PyHKIUH
¥ = 22 + 2x B Touke ¢ abcomecoii xp = 2.

CAMOCTOATEJIbHAA PABOTA N2 10

YpaBsHeHna BTOPO# cTeneHm
C ABYMSA NepeMeHHbIMU U UX CUCTEeMbl

OCHOBHbIE CBEAEHA

YpaBHeRMe Buas Fx; y} =0, rae F(x; y) — MHOrouneH ot AByX me-
peMeHHEIX, HASKIBACTCH YPasHeHUEM ¢ JayMa nepemeHHnMl. CTelleHDb
MHorouneHa F(x; y) HABHIBAETCA cmenenbio ypasnenun F(x; y) = 0.

Pewenuen ypasuenua F(x; y) = 0 asnsercs ynopaAgOYEHHAS NApa
uucena (xo; Yo} Taxas, ure F (xo; yo) = 0, T. e, IpAm NoACTAHOBKE B
YPaEHeHHe o0pamaollas erc B BePHOe UHCHAOROE PABEHCTBO. Ypas-
HEHNA, HMeIIIAe OJAHAKOBEIE MHOJKECTBA PellleHHil, HA3LIBAJOTCH
PABHOCUALHBIMIL.

Ecar Bce pemenna ypapHeHnda F(x; y) = 0 uso6pasHTE TOYKaMH
KOODAMHATHON MAOCKOCTH X(Oy, TO OHH COCTABAT 2PAPUK YPASHEHUR
Flx; y)=0.

I'papmkom naneeiinoro ypapHeHHMA BuAa ax + by + ¢ = O opn
a=b=¢ =0 apnaerca Bca KOOPAHHATHASA ILIOCKOCTh, Ipn a =b =0,
¢ # 0 — mycroe Muoxectso, npa a2 + b% # 0 (1. e. KooddUNHEHTL a
i b ogEOBpeMeHHO He ODpallaioTCA B HYJAL) — NpAMas. ¥ paBHeHUe
BHAA XY = k 3afaér runepbony, aCHMOTOTAMH KOTOPOH ABAAIOTCA OCH
xooparHaT. MosKHO fOKA3ATh, UTO YpaBHeHMe X2 — y? = m TaxKe 3a-
JaéT ranepbony, HO ¢ ACHMOTOTAMH ¥ = X ¥ ¥ = —x. YpaBHEeHHe BHAA
(x —a)? + (y — b)® = R? aapaéT OKPYHKHOCTE ¢ MEHTPOM B Touke M(a; b)
H paguycoM R. Ypaenemue Baga ax’ + bx + cy + d = 0 aagaér na-
patoJy ¢ BeTBAMM, HANDABNEHHEIMH BAOJAb OCH Y (EBepX AIH BHU3),
ypaeHenmne Baga ax + by? + cy + d = 0 — napabony ¢ BeTBAMH, Ha-
TIIpaBJeHHBIMH BAOJEL OCH X (BOPABO HIH BIEBO).

NPEOBPA3OBAHWUE MPADUKOB YPABHEHUM

Tpadmx ypapreEns F(-x; y) = 0 MoxHo nmonyymTs H3 rpaduka
ypaBHeEnA F(x; y) = 0 ¢ moMolIbI0 €r0 CHMMETDHH OTHOCHTEJILHO
oCcH Y.

I'padbur ypasaenns F(x; —y) = 0 MoxHO NONYYHTH H3 rpaduKa
ypasHesma F{x; y) = 0 ¢ noMOomMBI0 er0 CHMMETPHH OTHOCHTEALHO
OCH X.



T'padbur ypasHenua F(—x; —y) = 0 MoKHO DOXyIATE H3 TpaduKa
ypasaeEna F(x; y) = 0 ¢ moMome1o €ro HeHTPalbHOM CHMMeTPUH OT-
HOCHTEJIBHO HAYAJA KOODIMHAT,

T'pabux yparHenua F(x — a; y) = 0 MOKHO DOAYYHTE N3 rpaduka
ypasrerusa F(x; y) = 0 ero capuroM BAOAL ocH X HA |a| exunun (Bnpa-
BO, ecaH a > 0, w1 Baeso, ecan g < 0).

I'pad¢mk ypaseeENs F(x; ¥ — b) = 0 MOXHO nony4uTs H3 rpadu-
xa ypasHenEa F(x; y) = 0 ero cABErOM BAOHL OCH y Ha |b| exuEnL
(BBepx, ecnu b > 0, unu sHHu2, ecnu b < 0).

I'padux ypaeeenua F(kx; y) = 0 MoxHO DoxydaTh u3 rpadura
ypapHeHUA F(x; y) = 0 ¢ DOMOImBI0 €T0 CORATHA K OCH ¥ B k pas, ecan

k > 1, unu pacTAMeHNA 0T OCH § B % pas, ecnu 0 < k < 1,

Tpadpur ypapHenua F(r; ny) = 0 M0OXHO DONYYHTE U3 Tpadukra
vpaeEeHEA F(x; i) = 0 ¢ mOMOIBI0 €ro CHKATHA K OCH X B 1t Pas, eclu

n > 1, ®In pacTAXeENA orocnxs%paa, ecn 0 <n < 1.

T'padur ypasnenua F( x|} y) = 0 M0o:HO HOAY4INTH M3 TpaduKa
vpapaeEEa F(x; y) = 0 caeagyiomum obpasoM: OoTOPOCHTE TY 4acThk
rpadnKa ypapHeHuA F(x; y) = 0, KoTOpas pacno/o:xeHa B JleBO:A Io-
JAYILIOCKOCTH, M C IOMCINEX) CHMMETPHUH OTHOCHTeALHO OCH ¥ oToGpa-
3ATH B 3TY HOJAYILIOCKOCTE TY 4aC¢Th paduKa, KOTOPAA PACIIOJIOMKEHA
B OPaBOH MOAYILIOCKOCTH.

Tpadur ypasuenus F(x; |y|) = 0 moxuo moxywars ua rpaduka
ypaBHeHEA F(x; y) = 0 caeaywmuM o6pasoM: oTOPOCHTE TY YACTE
rpadura ypapHeHHd F(x; y) = 0, KOTOpAA PACOOJOMKEHA B HEMHEH
OOJNYILIOCKOCTH, H C¢ HOMOILGLEY CHMMETPHHM OTHOCHTENBHO OCH X
oTo6pasuTEs B 5TY MOIVIIOCKOCTE TY 9ACTH rpadmxa, KoTropasa pec-
OOJIOMKEHA B BePXHel MOAYILIOCKOCTH.

IIpn cxxaTHR MM PACTAMKEHHN OKPYXHOCTH HoayuaeTca Gurypea,
HA3BIBACMAA saxunc, OcTalbHble GUrYypH (Opamas, runepbona, ma-
pabona) OpH CKATEH K pacTa:KeHHH OCTAIOTCS caMmAMH coboif. ¥pap-

2
HeHHe 3JIIHNCA AMEeT BUA (%) + (2

b

orpyaHocTH x2 + y¥ = 1 pacraxeHEeM B @ pas oT ocH y ¥ B b pas ot
ocHnx(ectaa>1mb>1),
TTapa sHauyeRwni mepeMeHHLIX, OOpAMTAIOIIAA Ka’KIO¢ YpaBHEHEe

Fx;p=0,
Glx;y =0
YHCIOBOE PABEHCTBO, HASBIBAETCS pelicHueM cucmeMbl, PemHTEL cH-
CTEMY — BHAYMHT HailTn MHOKecTBO €€ pemmeRHii.

Cpeay OCHOBHBIX METOAOR perieHENA CHCTEM YDAaBHeHHil BEIeNA-
0T zpadiuieckutt cnocol, cnocold nodemanoari B CROCOO CRONEHUR.
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Onsaro rpadmdecknii cmocob 9acTo A8ET IHOIE MPHGTAKEHEBIe SHA-
YeHHs ODePeMeHHEIX, A crocol DOACTAEOBKE K CIocol CACHKEHHS OJIA
CHCTEM YPaBHEHMIi Bhille IEPBOH MOTYT M He IOAYIATLCA.

3|

1.

NMoAroToOBRMTBNbLHLIA BApMANHT

. Cpeam map uncen (2; —1), (—1; 2) 1 (—2; 1) yrakure Te, KOTODLIe

ABJIAIOTCA PelIeHneM:
a) ypaBHeHHa 2x2 + xy — 3y° = 8;

xy = -2,
6) cHeTeME y
2 +2xy-y=1.

ITocTpoiiTe rpadnK ypaBHEHNA:
a)x?-8x+2+6y=0; B)(xl+y—-1¥x+|y|/+1)=0.
x+y*+2y-3=0;

Pemnre cHcTeMy ypasHeHNH:
+y= 2 =2
xy = 5 xy = 5.
2 +yt-2x+83=0,
He

JoKamHTe, 49TO CHCTeMA YypaBHeHHH
xt - yz =92

HMeeT pelleHHA.

x=1—y’,

no-
x?=8-4,

HaitanTe uncao peimmeEnii cucTeME YpaRHeHHH {

CTPOHMB Ipad¥KH KAKAOIC YPpaBHEeHHA.

x4+ 2 -2x=0,
Ipn xaxnx 3HaueHHMAX NAapaMeTpa P CHCTeMA 2t -y = 2p
HMMEeT POBHO OfIKO pemienne?

Bapunant 1

Cpemn nap uncen (2; =1), (=2; 1) 1 (—1; 2) ykaKkuTe Te, KOTODHIE
ABNAITCA PeIIeHRENM:

a) ypasHerua x> + xy + 2% = 4;

y = -2,

X
0) cECTOMEL {x“ C2ayey=T.

IlocTpoiite rpadrx ypanHeHHA:
a)x+d4x+y2-2y=0; B) (x| +y + 3)x — |y| + 2) = 0.
6)x+yt-2y-3=0;
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5.

4’

Pemnare cucTeMy ypaBHEHUWH:
+y = 4! Z = ]
a) {x 7} 6) x% + y? = 10,
xy =8 xy = 3.
2+ +4ax+5=10
x? + y ' e

Joxkamure, YTO CHCTEMa YpapHeHHIT 2 ”
x -y =4

UMeeT pemienHii,

=2+
HaitguTe UMCI0 POIOEHHK cHCTEMB! YpaABHEHRH {xa 5 y , 1o
x% = b - y*,
cTpone rpabHKH Kaxgoro ypapHeHud.
Ry -4x=0,

IIpy K&KnX 3HAYEHMAX mapaMeTpa p CHCTeMa |
x? -yt =2p

HMeeT POBHO OJHO peleHpe?

BapuwaHT 2

. Cpean map wacen (—2:; —2), (2; 2) u (1; 4) yraxuTe Te, KOTOPbIe

ABAANOTCA PelIeHMeM:
a) ypasHerns 2x° + xy - 3yt = 0;

xy =4

5)CKCT0MH{2x2_3xy+y2 _ &
IlocTpoiiTe rpaduKk YpPABHEHHA:

ayx?+6x+y°-2y=0; B) (x| -y +8)x+ |yl +2)=0.
G)x+yi+y-2=0;

. Pemnnre cncreMy ypaBHEHIH!

= 2 2 -
a){x+y 3 Gj{x +y? =17

xy = —4; xy = -4,
X+t -2+2=0
Joraxcare, 4TC CHCTEMA YpaBHEHHMH 2 g He
-— y —
HMeeT pemeHHi.
., x=1+y?
. Haligure aicno peIieHEHE cHeTeMBl ypasHeHRH P , TO-
= — y »

CTPOMB rpadMKH KA 0T YpaBHeHHA.
x2 +y? +2x =0,

IIpr KaKRAX 3HAYCHHAX NMAPAMETPA P CHCTEMZ { 2 2
x -yt =2p

AMEET POBHO OZHO permeHHe?
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3.

5‘

6.

Bapwaunt 3

. Cpexn nap wucen (2; ~1), (-2; —1) 1 (1; 2) yramnaTe Te, KOTOPEIe

ABIAIOTCA PEIIEeHNEM:
a) ypaBrenusa 2x% — xy — 3y? = 3;
=2,
6) cucreMur *y
P2 rxy+y? =T

. IocrpoiiTe rpapux ypasHeHH:

a) x2 + 8x + y? - 4y — 44 = 0;
6)x+y +2y-8=0;
B(xlp-20x+|y-1]+3)=0.
PemmuTe cHcTeMy YpaBHCHMI:
x+y=4 ? 4yt =26,
a) y 6) x*+y 6
xy = -5 xy = -b.
x2+y2-x+1=0
Joraxure, uTo cUCTEMA YpaBHeHHIt He HMe-
X2 -yt =2
€T pellleHHiA.
. . x=1-(y-2)%,
Haiiaute uncno pemmesnii cUCTeMEl YpapHeHMH
(x+1P =8- 4%

NOCTPOME TPAGHKN KaKAOTO YPABHEHAH.

IIpn kKaKKX 3BaveHWAX HAPAMETPa P CHCTEMA
x2 -yt =2p

HMeeT POBHO OAHO pelueHnae?

CAMOCTOATEJIbHAA PABOTA N2 11

YpaBHeHus BTOpPOM cTenesm
C ABYMS NEepemMeHHbIMM N UX CUCTEMbI

OCHOBHLIE CBEAEHWA

Jna pelieANs cCHCTeM YpaBHeHHMH ¢ ABYMS IepeMeHHBIMH CTere-

HH BhIINE NepBoil NPpUMEHAIT pAl CHENHANLHELIX NPHEMOB.

1.

Ecnu oano u3 YpABHeHHH CHCTEMBI, HANPHUMep VDaBHeHHe
F(x; y) = 0, — ypaBHeHHe BTOPOH CTEOE€HH, TO €TI0 MOKEO IO~
IBITATECH DAIROHCUML HR MHONCUMEAU, T. 8. 3ATMCATL B BHAAE

Flx;p) =0

fulx; ¥) - fa(x; ¥) =0, B sToM cnyHae ncxogHas cHCTeMA { Gl ) = 0
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filx;y) =0
paaﬁnnae'rca Ha COBOKYINHOCTE AOBYX CHCTEM

G ) =0
folx; ) =0
Glx; y) = 0.

. Ecan neeas 49acTk OZHOI'O M3 YPABHEHHI CACTEMBI, HaOpuUMep
ypasaeHusa Fix; y) = 0, ects ofnopodubtil muozouiex (1. e. MHO-
ro4jeH, BCe WiIeHE KOTOPOro HMeIOT OZHY H TY XK€ CTeNeHb i), TO
CHAYAA DPeIuawT 3TO YPpaBHeHHS OTHOCHTEJIBHO HOBOM epeMen-

X
HOll 2 = m (AN 3TOrO BCe caaracMble YPaBHeHHMA ASNAT HA Y°) H
OOTOM BOSBPAINAIOTCA K COBOKYIHOCTH HECKOJNBKHX CHCTEM BHJIE

{x =2y
Gx; ) =0
dameuanne 1. Creayer noMHATE, 9T0 napa yncex (0; 0) asaa-
eTCd pelleHHeM OXHOPOZHOTO ypaBHeHHS F(x; y) = 0.
dameuarue 2. 3TOT IpHéM MOMNKEO IPHMeHHTS B CJIVYae, ecJA B
CHCTeMe JIeBBbl€ 4acTH 000MX ypaBHeHHN — OQHOPOAHEIE MHOTOYIE"
HEl 0 HOH ¥ To#l e CTeleHHN, & IPABLIE TACTH OTIATHE! OT HYAH, T. €.

Fle;y) = a
Gix; gy = b
a4 BTOpO€ — HAa YHCIO 4, Oocje qer) Hs nepeory ypaBHEHHSA BbBI-

YHETAIT BTOPOE M NOJYYAIOT OGHODOAHOS ypasueHne b - F(x; y) —
—a-Glx; =0,

,» DAe 2; — KOpeHb ypasHeHudA F(2) = (.

. Torza meproe ypaBHEHHE YMHOMKAIOT HA YHCIO b,

{F (=0
. Ecnm xaxmmoe ypaBHeHMe CHCTEMEBL MOYKHO OPeacTa-
G(e; ) =0

BuTb B BAge F(olx; ¥); Blx; 1)) = 0 B Glolx; y)s Blx; 1)) =0, T0
a=o{x;y) B s
b = Bx; y).

HOCTH, €CJIH Ka)xjoe ypaABHEHHE ABAAETCA CHMMeTDHYECKHM BBI-

pasieHHeM OTHOCHTEJbHO IEPEeMEeHHLIX X H ¥ (T. e. 3aMeHa B ypas-
HeHUHU MepeMeHHOM X Ha y U MepeMeHHolt ¥ Ha X MPUBOJHUT K TOMY

uenecooﬁpasno BRECTH 3AMEHY NEPEMEHHHLX { CcT-

xX+y=u
JKe YPABHEHHMID), TO IPUMEHATCHA 3aMeHa

xy =
3ameganue 1. Bce cHMMeTpHYeCKHe MHOTOUYJEHE BRIPAYKAIT-
CA Yepes BIeMEeHTAPHEIe CHMMeTPHYECKHEe MHOTOUIEHR U =X + [ B
v =xy. Hanpumep, 2 + 2= (x + y)? - 2xy=u? - 20, x* + ® =
=(x + yHx® — xy + y¥) = u(e? - v) @ T. A.
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3amMeuanmne 2, Ilocne pemeHUn HOBHIX CHCTEM HYKHO He 34-
OHITE BEPHYTHCHA K OPEXKHNAM NepeMeHHBIM,

4, HHoras GrBaeT BRITOSHC BEINOJHHMTE AeNeEHe OZHOrO YDABHEHHS
CHCTEMEl Ha ApYyroe, ecjd B 3TOM cAyuae moaydaercR Gonee mpo-
cToe YpaBHeHHe MM YpaBHeHMe, cojepikalnee TOALKO OQHY Nepe-
MEHHYIO.

Ilpm pemeBuUn 3a488Y ¢ MOMOMIEIO CHCTEMEI YPABHEHUH ¢ HECKONL-
KHME [ePeMeHHBIMH NMOCTYHNAKT CleayomuM ofpasoM:

0003HAYAIOT HEM3BECTHRIE BEIAYHHE GYKBaMu;

COCTABJISIT CHCTEMY YpaBHeHAN, HCIOAL3YHA YCAOBHE 3 a9H;

PEeIIaloT STY CHCTEMY;

HCTOJKOBLIBAIOT PE3YILTAT B COOTBETCTBHMHE ¢ VCIORMEM 34A84H,

IIpu pemennn 3884 ¢ MOMOMIEI0 CHCTEME YPABHEHRAI ¢ HECKOJIb-
KVMMH IDepeMeHHBIMH, KAk OPaBEJO, COCTABIAKT CTOJIBKO YDABHE-
HHil, CKOABKO BBeIeHO HEM3BECTHEIX.

MoOArCTOBNTENLHLA BAPUWAHT

x+2y =7

1, PemuTe cHCTEMY YPABHEHHH
i {xy +2y% = 14,

2. Haiiaure 3HAYeHNe BRIpaXKEHHA xy, ecld (r; y¥) — pemeHde CH-

1,1_3
cTeMEI{* ¥y 8
x+y=12
+txy+y="7
3. Pemure cucTeMy YpABHEHUI ¥ryry
2y + xy® = 6.

4, B 8ax npoeeaennl gse TpyOrl. Ecan oTKEpPEITL ofe Tpy6HI, To fak
HanOJXHUTCA deped 18 MunyT. Ecan OTKPRITE TOJNBKO BTOPYIO TPY-
6y, To Oak HanoaHarca HA 1§ MuEYT GHICTpee, YeM Yepe3 HEPBYH)
Tpy6y. 38 CHOILKO MHHYT MOM(ET HaIlOJHHTEL Oax xampas tpyba,
paboras orgeapao?

5. Pemnnte cucTeMy YpaBHEHMIL!
a{x2—7xy+12y2=0 ){xz—-xy+y2=7

3x% + xy - 28y% = 24; 2x2 - 3xy -3¢ = 4.

6. IIpE KAKOM 3HAYEHMH IAPAMETDA P CHCTEMA
{xy+(x-\/x_y-y](x+\/x_y—y)=4-2xy
2+ p? = y?

HEe AMEeT pemenni?



3.

5.

10

3.

. PemuTe cHcTeMy ypaBHeHHIt {

Bapwanr 1

x-3y=2
xy — 3% = -2.

HalianTe 3HaueHMe BRIDAMEHNA X — Y, ecad (X; y) — peIDeHns

CHCTEMB {X § 4

+4xy+y =6
PemmiTe cHeTEMY YpaBECHHEN x Wy
iy + xyf = 2.

Pesepeyap o6pémom 18 M? MOXKHO HANONBATE ¢ HOMOMBIO ABYX
rpy6. Obe TpyORl, paforad OAHOBPEMEHHO, SANOJHANT De3epRy-
ap 3a 3 uw. Eciu cuauana BOAA NOCTYIAET TONBKC depe3 DepBYIO

3
TPyOY, HMEIINYI0 GOJIPIIVIO HPOASBOAUTEIBHOCTD, H 3ANOJHAET 1

00néMa, 4 HOTOM OCTABIIYIOCA YACTE JANONHIET BOAA TONLKO H3
sTOpoii TpYORL, TO pesepeyap Gymer HanoxHeH depes 6 4. Croabpko
BOAB nocTynaer B 1 yac yepes Kamaywo Tpyoy?

PemmTe cucTeMy ypanEeHu:
. x2-8xy+2y2 =0 6){5:::2-—2.95,1,'+y’=4
xs+y2=20; 3x3—3xy+2y2= .

IIpu KaKMX JHAYEHHUAX WAPAMETPa 4 CHCTeMA YpaBreHuit

{le +4yl=a

2 HMeeT YeTHIpe PASIWYHEIX pelreRua?
yl +2% =1

BapwaHT 2

3x+y=7T

Pemure cHete ABHeHHH
My yP {3xy +2 =1

Hafinnre 3HaueHUe BRIpAXKeHHH ¥ + y, ecnm (x; y¥) — pemesue
1,1_5

cacreMui {x Yy 6
xy = 6.

3x-xy+3y =8

PemuTte cucTeM HeHHl
v ypas {x3+y3—5x-5y=—12.
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4. BaccefH MOKeT HATIOJHATLCA BOZOH C MOMOWILIO ABYX HACOCOB

6.

2.

pa3HOl OpouM3BoAHTENbHOCTA. Ecam nmonosmay OacceitHa Hamoa-
HHTh, BRIIOYHE JIHIOF MePBLIA HACOC, & 34TéM, BHKJIIYHB €ro,
OPOAONMKUTE HANONHEHUE ¢ INOMOIMLK} BTOPOTO HACOCHE, TO BeCh
6acceits HamoaHATeH 3a 2 u 30 MuH, [IpH oxHOBpeMeHHOH pafore
oboux Hacocop Gacceiin HamonHAeTed sa 1 1 12 mue. Kakyio gacrs
Bacceifra EanonHAeT 3a 20 MUE paGoTH HACOC MeHBIIEH NMPOHIBO-
AHTEJBLHOCTH?

. PemnTe cucTeMy YpaBHeHMH:

a){x2+xy—6yz=0 6) x> +8xy -8y =1
x* — Bxy + 2y = -4 2¢% - xy + y® = 2.
IIpy kaxHX 3HAYEHHMEX NAPAMETpA (¢ CHCTEMA VDABHeHH:H
{u|+mm=1

) YMeeT YeTHpe PA3THYHEIX PeIeHna?
lyl+2%2 =a

BapwaHT 3
x-y=7
Pemure cucTeMy ypaBHeHHI
xy - x% = 21,

Hajinnte sHAueHWe BHIpAMEHHUA XY, eclH (Xx; ¥) — PpellleHNe CH-

1.1_1
creMel 4 ¥ 4
x-y= -2

L|lx-—xy+p =1
PelunTe cucTeMy ypaBHeHH#A
22+ 2+ 2x + 2y = 11,

JEea aproMobuna, ABATAACE IO KOJBIEBOH TPacce ¢ DOCTOAHHEIMM
CKOpPOCTAMM B OJHOM HAZPABJIeHHH, OKASHIBAIOTCSH PRACM KAMKALIE
3 u, Ilpa ABMKEHHMH C TEMH JKe CKOPOCTAMM B IPOTHBOIONOMHBIX
HAIPABJIEHUAX ARTOMOGWIIH BCTpeYaKTCA deped Kaxxane 20 Man.
3a KaKoe BpeMA OPoeleT BCIO Tpaccy KarkiAkiil aBToMOOHNE?
Pemnre cHCTEMY YpaBHeHMA:

8x% + 2xy - y? = ) x—xy+y?* =3
a

2¢% + xy -y = -4; 2x% - xy - y* = 5.

IIpH KAKHX SHAUCHHAX [APAMETpA @ CHCTEMAa YPABHEHMI

| +x% = 4
. MeeT YeThIpe PazIHYHBIX pemenHA?
2+y?=a

48



CAMOCTOATENILHAA PABOTA N¢ 12

Hepaneuc'raa C ABYMA MNepeMeHHLIMM
M MX CUCTeMbl

OCHOBHbLIE CBEAEHWA

Pewenuen HepaseHCMEa ¢ GeYyMA REPeMeHbiMIL HAZKEBARTCA Tapa
3HAYEHMIl MepeMeHHHX, o0pamanIas ero B RBEPEOe HEPABCHCTRO.

Junelintum nepasercmeom ¢ 0ayMa nepeMenHbiMli HAIBIBASTCH
HepaBeHCTBO BAEAA ax + by < ¢ mam ax + by > e, rae x 1 y — nepe-
MEHEERI®, &, b ¥ ¢ — HeKoTophie YHCHA.

MHO0¢eCTBO BCEX PeIlIeHA HepPABE€HCTBA, OTMEYeHHBIX B KOODIH-
HATHOH ILTOCKOCTH TOYKAMH, HASWEBACTCA 2paduUKoM HeEPpABeHCcMEa ¢
deyMa nepeMenHbIMU.

I'padpeEroM AEHEIIHOrO HepaBeHCTBA ABAACTCH JHOO0 BCA KOOpHH-
HATHAA MIOCKOCTH, MRG0 mycToe MHOMECTBO, BHGO IOJYILAGCKOCTH,
orpaHHYeHHAA Trpaduxom ypaemerns ax + by = ¢ (opamoit). B oo-
cllenHeM Cydae cAMA MPAHAYHAA NPAMAS H300PAKACTCA NYHKETHPHON
AuHMeEH (ecJIA HepaBeECTBO He CTPOroe, TO — CILIONUIEOHN JKHuMelk).

Jaa nocTpoeHUs B KOOPAMHATHON MAOCKOCTH GUIrYpEH, 381aBae-
Moii sepapeHcTBoM F (x; y) < 0 mma F (x; y) > 0, crpoar rpadur
ypasHeHua F (x; y) = 0 1 merogom npoblHOIR TOYKH ONpeResIAOT,
KaKad H3 NOXyIeHHAIX 4acTell MIOCKOCTH COfEeP:KHUT DemleHId Hepa-
BEHCTBA.

Peuuernuem cucmeMvt HepaseHcme ¢ 06yMA NePEMEHKLIMU ABIA-
€TCA MHOKECTBO OGLUMX pelIeHHII HepPABEHCTE, BXOISIMNX B CHCTEMY
(DepeceyeHe MHOKECTE PeILIEHNIT HEPABEHCTB, BXOAAIIHX B CACTEMY).

AoaroToBuTenbHbL BADUMANHT

1. fArngerca nu mapa 9ucea {2; —1) pemeHnem:
a) nepasencTea 2x% + xy — 8y° < 3;
xy > -6

6) cHCTeMBI HEpAaBeHCTE
) P {x?- +xy+y <77

2. PpajpuroM HepareHCTRA 2x — 3y < 6 ABNAeTCA NONYIIOCKOCTE.

HepecexaeT J11 rpAEHNY 9TOH MONYILTOCKOCTH OTpe3ok AB, ecau:
a) A(1; 1), B(-2; -1); 6) A(-1; 2), B(2; —1)?

3. Haolipasure B KOODAKHATHON ILIOCKOCTA MHOMECTBO PeIIeHE He-
paBeHCTBA!
a)|x|+y<2; B)x +y°+ 2y >8;

2 2
) T+5 <L Dlxl+y-Dx+pl+ <O
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4.

5.

3.

4.

1.

BapmaiiTe cucTeMOl BEepaBeHCTB TPEYTOJALHHE ¢ BEPIIMHAMH B TOY-
xax A(0; 2), B(3; 0) u C(2; 3).

Haftante mnomanes ¢urypel, sagapaeMoit cucreMolt HepapeHCTB

{1 <lx|<3

2<|y| < 3.

IIpy rarRoM SHATEHAM ©[ApaMeTpa b cHCTeMA HepDABEHCTB
xy 24

x4y <h HEé HMeeT pelmeHuni?

Bapuanr 1

HAsnaerca m napa uncel (—2; 1) pemenueM:
a) Hepapenersa 2x + xy + 2y < 5;
6) cacTe {xy > -6
ACTEMEI HEDABEHCTB
pas x2 +xy - 2y% < 37

I'padrrom HepabeHCTBA 3x — 3y < 6 ABAAeTCA DOAYILIOCKOCTD.
IlepecekaeT JH rpaHnny »To#f DMOIYONOCKOCTH OTPe3oK AB, ecam:
a) A(-1; 1), B(-2; -1); 6) A(-1; 2), B(2; -1)?

Hzo6pasaTe B KOOPIHMHATHON MIOCKOCTH MHOMKECTRO POINeHHH He-
PABEHCTBA;

a)fx—1l+y>8; B)x+y*+y>6;

x2+92<9 n(x|-y-2x-|y/+1)<0.

Baxaitte cHCTEMOH HEPABEHCTE TPeYIONLHHE ¢ BepIIHHAMYE B TOU-
kax A(0; -1), B(-3; 0) u C(—1; 1).

Haliaure nnomaaxk durypm, 3anasaemoll cHcreMoii HepaseHCTB

2< (x| <3
2<€ |y[<4’
Ilpm KaxkoM B3HAYEEHH @IApaMeTpa b cCHCTeMA HEDABOHCTB
xy»b
He HMeeT pemreEui?
x?2 + 2 <4

BapumaHTt 2

fAsnnerca am napa anacea (2; —1) pelueEneM:
a) HepaBeHCTEa 2X + 2y — 3y > 2;
xy > 6

6) CHCTEMEl HePABEHCTB { 2 -y — 2% < 67
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3‘

2.

I'paduxom HepaseHcTBa 3x + 2y » 6 ABAAeTCA MOAVILIOCKOCTD.
IMepecekaeT Jm rpaENmy 2TON TOMYNIOCKOCTH OTpe3ok AB, ecan:
a) A(1; 1), B(-2; -1} 6) A(-1; 2), B(2; 1)?

HsafpasuTe B KOODAMHATHOHN ILIOCCKOCTH MHOM(ECTEBO pelleHUI He-
PABEHCTEA:

a)|x+2|-y<4; Blxt+y—y>6;

6) 4x% + 2 < 4; ) (xl+y+ 2)0x+|yl-3>0.

3azaiiTe cucTeMoii HEpABEHCTB TPEYTONBHHE C BEDIIMHAMH B TOY-
xax A(0; 3), B(-2; O u C(1; 1).

HaitauTe naomazns ¢Gurypml, aaganaeMolf cHCTEMOH HepPABOHCTE
1<|x|€2

{3 <yl <4

IIpn kKakoM 3HAYEHEHAM mapaMerpa & CHCTeMa HeDABEeHCTB
xy =9

{xg y g2 <b He MMeeT pemeHnii?

BapmanTt 3

. Arngerca jn napa uncen (2; 2) pemenueM:

a) Aepasenctea 2x2 + xy — y? < 3;
xy > 4

0) CHCTEME HEPAECHCTE {xz rxy+yt <92

x
T'paduxoM HepaBeHCTEaA 3 + % £ 1 aangercAa noaymwnockocTe. Ie-

PECeKaeT JIH TPAHMILY 9TOH NOJVIIOCKOCTH OTPe30R AB, eciH:
a) A(1; 1), B(-2; 1); 6) A(-1; 2), B(2; 1)?

Hz06pasuTe B KOOPAHHATHON ILIOCKOCTH MHOMKECTBO pemeHu# He-
paneHcTBA:
a)l2x + y| < 2; Blx+yt+y>2;
6) 4x% + 9y® < 36; r) {{xly — x|y - 2) < 0.
SanaiiTe cAcTeMOl HePABEHCTE TPEYTOJILHHK ¢ BepIIAHAMM B TOY-
xax A(0; 1), B(-2; 0) u C(-1; 2).
HatignTe nnomans durypn, 3anapaeM0il cucTeMoifi HepaBeHCTB
{1 <le-1/<2

2<y+1/ <8
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6. Ilppn kaxom 3HAYeHMM DapameTpa & CHCTeMA HepABEHCTB
{xy =8

o+ Y2 <b He HMeeT pelIeHHi?

CAMOCTOATENIbHAA PABOTA N2 13

CsoiicTtea nocnenoBarenbHOCTER

OCHOBHbIE CBEAEHWA

Yncnosaa mocaef0BATENBHOCT — »T0 (YHKIASA HATYDPAJILHOTO
apryMeHTd. BMecTo QYHRIUMOHANLHOH CHMBOAHKH y = f(n) Hcmons-
syercd anrefpawgeckada: a, = f(n), rae f(n)y — dropmyrae n-oeo waena
nocaedogamenvHocm.

Yacro mocAeZ0BATeABHOCTE 3anadrea pexyppenmnuoit opmynoii:
VKA3HBACTCA OAWH HAH HECKOJBKO NEPBEIX WIEHOE MOCJEIOBATE/Ib-
HOCTH ¥ thopMya (MIH MPABHIC), MOIBOAAKNIEAA HaliTH moboll wien
OOCHEA0BATEAEHOCTH N0 M3BECTHHIM IPEAIISCTBYIOIIMM UJIEHAM IO~
chaeacBaTeNsHOCcTH, Hanpumep, nocaedosamernvhocms DPuboHaAYUL
3a486TCA PeKYPPEHTHON DopMynon: uy = tg = 1, Uyep = Uy + Upe1.

IlocnefOBATENBHOCTE, B KOTOPOH KAMKIKE OOCHASZVIOIMHEA tLleH
OonBIDeé NPeaBAYINETO, HAIRIBAeTCH so3pacmawuweil. Ilocaemosa-
TeJbHOCTh, B KOTOPOH Raxaulilt mocrenyiomuil uneH MeHLIMe IIpejbl-
AyINero, HaselBaeTcH ybviagioujeli. BospacTaromaa uin yOmBaomana
MOCEeAOBATEABHOCTE HABBIBACTCH MOHOMORHKOIL,

IocnepoBaTensHocTh (a,) HASBEIBAETCA OZpPanUYeHHOl ceepxy,
eCHH CYINeCTBYeT Taxkoe ynuciao M, uro ana mwodoro n € N g, < M.
IMocnegopaTenbHocTs (2,) HASBIBACTCH OZPOHUYEHHOW CHU3Y, €CIH
CYINECTBYET TAKOe YHCJIO M, YTo IaA Jwboro n € N a, » m. Ilocae-
LOBATEAbHOCTh, OTPAHHYEHHAN CBEPXY H CHHAY, HASHIBAETCA 0ZDOHU-
weRHOiL,

METOA NOJIHOW MATEMATMYECKOW MHAYKLIUK

¥YTeepxkgenne P(n) cnpaBefnKee Axa a1060ro HATYPEABHOrO I,
ecJIH:

1) yreep:xienne P(n) pepro ana n = 1;

2) U3 cnpaEeAANBOCTH YTBepxAeANA P(n) mpm n = k cneayer ero
CHpaBeIIHBOCTE Op N =k + 1.

NoAroTOBUTONBHBIA BAPUAHT

1. TocaenoBaTeabHOCTD {X,) 3a4aHa GopMyn0H X, = n? — 2n — 3. Cpe-
an qucex -3, 0, 1, 5 HaliiuTe Te, KOTOpHIE ABJIAITCA WICHAMH
5TOl mMOC/IELOBATEeLHOCTH, H YHAMKHTE HX HOMED.

50



2. Tlocre0BaTENABHOCTE (X,) 3a/aHA PEKYPPEHTHO! Xi = 5, X,41 =
=x,+ 8.
a) HafiauTe mepBrIe OATL UICHOB 9TOH MOCACAOBATEILEOCTH.
6) TokaxuTe, u4TO X, = 3n + 2 gasg mobeix n € N.

3. Onpe.ne.rm're XAPAKTEP MOHOTOHHOCTH NOCIER0BATENBHOCTH,

a)x,=n®-2n-3; B)b.=n?-8n+ 1.
_d4~2n,
6) ¢, = n+1’

Orper 060CHYITE (MOMHO HCIIOAB3OBATh M'EOMETPUYECKYH) HJLIIO-
CTPALIHID).
4. dsnAerca AW OrpaEMYeHHOH, OrpaENYeHHOI CHH3Y MM OTpaHH-

yeHHOH CBePXY mOCIeOBRATEALHOCTE:
a)x,=n?-2n-3; By b,=n>-8n + 1?

4-2
6) ¢n = n-l-:;

OrBeT OG0CHYIITEe (MOMHO ACHOABIOBATH TEOMETPHYECKYIO HJLIIO-
CTPAIIHIO).

5. HoxkammuTe, 9TO!

a)l-2+2—3+...+n-(n+1)=1(3'—1%(m,meneN;
1 1 1 _ n
O i Bt s T @ T hEm D s e EN:

8. llaHa nocaeaoBaTENBEOCTE a, = 4" + 6n — 1. Hoxkaxure, 4o a4,
KpaTHOo 9 mpu aoGoM n € N.

Bapwaur 1

1. TlocnegoBaTenbHOCTh (X,) 3anana opmMyxolt x, = —n + 6n — 5.
Cpean uncen -3, 0, 3, b HaifiguTe TE, KOTOPLRE ABAAITCA LICHAMN
aToif mOCHeAOBATENBHOCTH, H VKAXKATE HX HOMED.

2. IlocneaoBaTeIbHOCTE (X,) 3aNAHA PEKYPPEHTHO: X; = 3, Xy =
=2-x,-1.
a) HafigAaTe mepBhEli€ NATh YAeHOB ATOH MOCJeI0BATENBHOCTH.
6) Horaxkure, ure X, = 2" + 1 ogxa apbuix n € N.

3. OupegexnTe XapaKTep MOHOTOHHOCTH TOCHEAOBATENLHOCTH:

a) x, = —-n? + 6n — 5; B)b,=n®+4n+ 1.
_4dn+ 4,
6) en = n+2’

Oreer oGocayiiTe.
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4.

6.

3’

50

6.

fApnaerca Jv orpaEMYeHHON, OrpaAHIUEHEHON CHUIY AAH OrPAHM-
YyeHHOI ¢CBepXy I0CAeZ0BATENLHOCTE:!
a) x,=—-n2+ 6n - 5; Byby=n?+4n + 17
_dn+ 4,
6) ¢n = n+2’
OtBer obocryiiTe.

Joxaxure, 4TO:

a)l-3+2-5+...+n-(2n+1)=£("+_1);4_"+_5)menem
1 1 1 _ n
5)ﬁ+—*—7‘12+...+(5n_3)(5n+2)_2(5n+2)’rneneN.

,I[oxmuwe,q'ml+i+ 1

1
FoRT ...+W<mnpnmoﬁomneN.

Bapuaurt 2

HocnegosaTeabEOCTb (X,) 3ajaHa opmynoi x, = —n? + 6a — 8.
Cpenn umcea —3, —1, 1, 5 mafiguTe Te, KOTOPHe ARIAIOTCA WIeHA-
MK 3TOH MOCNeAOBATENLHOCTH, B YKAMKUATE HX HOMEP.

HocnenoBATEALHOCTL (X,) 3&I0HA PEKYPPEHTHO: Xy = 4, X,41 =
= 3 "Xy 2.

a) Ha¥ignTte mepere NAT: MIeHOB 3TOH MOCIEZOBATEIBEOCTH.

6) Hoxamnare, uTo X, = 3" + 1 ana awbux n € N,

OnpejeanTe XapaKTep MOHOTOHHOCTH IOC/TE/OBATEEHOCTH:
a)x,=n>+6n-8; B)b,=n?+2n + 3.
_2n+86,
6) cn = n+d’
Orser obocayiiTe.

fBnaercAa N\ orpaHWYeHHON, OrpaHAIEeHHON CHHU3Y HMNIH orpanm-
YeHHOH CBEpPXY NOCIeA0BATEIbHOCTD:
a)x,=-n*+6n-8; B)b,=n%+2n+87

2
- 2223

Oreer ofoceyiiTe.
JoKkaxHTe, 9T0:

a)l1-3+2-7+ .. +n-(dn-1)=

nin+ 1X8n + 1) .
—— rnene N:

1 1 n

58 T @ o) e PEREN

1
6)—1_5+
,Hoxameqml+l+ +L<—1———npnmoﬁouneN.

? $ 6 7 @Y 3+l
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6.

BapwaHTt 3

HocnegoBaTensH0CTE (X,) 3aa8HA dopMynoit x, =4" -3+ 2n + 1.
Cpenn uncen —4, 4, 7, 12 maifauTe Te, KOTOPHE ABNAIOTCA TISHA-
MH 5TOil NOCAeHOBATEILHOCTH, @ YRAMHTE HX HOMEp.
ITocaeROBATEALHOCTE (X,) IQNaHA PEKYDPPeRTHO: X; = 11, Xueq =
=X, + 4.

a) HaiiauTe nepBhle MATEL WIEHOB 9TOH MOCIeNOBATENLHOCTH,

6) HoraxnTre, uTo X, = 4n + 7 pna mobux n € N.

OnpenemmuTe XapaKTep MOHOTOHHOCTH TOC/IeROBATENEHOCTH:

a) x, =5+ 4n — n?; B) b, = 5n__2{'?

6)c,,=\}2n+l—-;2£;

Oteer ofiocHYHTE (MOMHO HMCNONLIOBATE TEOMETPHIECKYIO HILIIO-
CTPALUIO).

HAenaerca aA orpaEMIeEHON, OrpaHAYEHHON CHH3Y HJIA OrpaHH-
TeHHOI CBEDPXY IIOCNeA0BATEIBHOCTh:

a)x, =5 + 4n — n¥ n)b,,:%?

6) en = V21 +1-2;

OrpeTr ofGocHYHTE (MOXHO HCNOALZOBATE TEOMETPHIECKYI0 HILIIO-
CTPATUIO).

HoxaxnaTe, yTO:
a5 14+9.5+18.5%2+...+(dn+1)-5"1=n.5"raenc N;

6)(1-—)(1-—) (1 =2+l ene N.

Jana mocrexoBaTesIbHOCTE A, = T° + 3n — 1. Hokamure, 4TO 4,
KpaTHO 9 mpn 1wboM n € N.

CAMOCTOATENIbHAA PABOTA N¢ 14

ApudmeTniveckan nporpeccvs

OCHOBHbIE CBEAEHWA

Apupmemuveckoit npozpeccueil Ha3EIBALTCA IOCJIEAOBATEIBHOCTE,

KEXKAKIH YleH KoTOPOil, HAYWHANA CO BTOPOIO, PABEH [MPeALIAYIIEMY,
CHOMEHHOMY C OOHHM H TeM Ke THCIO0M.
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Ecnu {(a,) — apudpMeTHUeCKaA IpOTPeccHA, TO Aaa Jwioron € N
pasBOCTE d,+1 — 8, PABHA OJHOMY H TOMY JKe YMCIY, KOTOpoe Ha-
SHBaeTCA DasHOCTBEK apudMeTmuUecKoll nporpeccuu H ofozHauyaercA
6ykroii d.

PexypperTHAaa dopMyna, sagaomas apHdMeTHYECKYIO Hporpec-
CHIO: @y41 =4, + d.

DopMyNa n-ro 4IeHa apuOMeTHYeCKoil IporpeccuH:

a,=a, +d(n-1).

Wz dopMynsr n-ro 4ieHa apHOMeTHUYECKQH Oporpeccuu caeiyeT,
YTO ApHQMeTHYeCKAsI NPOrpeccHs ABAACTCA JHUHeiiHONl GyHKRDHER
HATYPAALHEOr0 apryMeHTa, Kotopasa npe d > (0 apaserca BOIpacTam-
meit, npn d < 0 — ybmBamomell Docae0BATEIBHOCTHIC.

XapakTepHcTHYecKoe CBOHCTRO aprdMeTHYECKOH IpOrpeccru:

Gy = Gy -1 ; On 41 .

IlonesHoe ceoiicTBo apHMeTHYecKol nporpeccnu: ecan k + 1 =
=m+n,T0d: T a; =8, + 4, T. e., cyMMa ABYX WIEHOB apHpMeTHUe-
CKOI mporpeccHH, pPaBHOYAANEHHEBIX OT JBYX AAHHEIX, PABHA CYMMe
8THX ABYX UJIEHOB.

CyMMa n nepBLIX YWIEHOB apHOMETHYECKOH NMPOTrPecCHH HAX0AAT-
&+ a, 2al+d(n—1)_n

3 ‘n MAR S, = 2

A D0 oAHOK Mz opMyaI: S, =

MoAroToOBMTEeNbHLk BAPKRANHT
1. Haitanre nATLHA ulen apadMeTHIecKOl MPOTPECCHH, €CIH €€ BTO-

poit unen paseH 2 + \/5, a mecToil pased 6 — 343.

2. HaiiauTe cyMMy NATHAECATH MEePBLHIX 4YWIEROB apudMeTHuYeckoil
nmporpeccHH, sagaHgoi dopmynoi a, = 0,5n — 14,

3. CKONBKO OONCMKUTENLHEIX WICHOB COAEPYKHTCH B apudmMeTHue-
cKo¥f mporpeccun 18,3; 17,5; ...?7 Haillanre HamMeHLINHHA IMOJO-
SHUTeJLHENT WieH 3TOH NporpeccuH.

4, Memny urcaami —8 u 18 BCTaBbTE YeTHIPE YHUC/A TAK, YTOOLI BEMe-
CTe ¢ AEHHBLIMM YHCJIAMM OHH 0GpasoBajH IIECTh NEPBRIX YJIEHOB
apudbmMeTyeckod TporpeccHH.

5. Haiiaure x, mpu KoTopoM umenaa 1 — Hx, —x + 2, x% + 5 B yragau-
HOM NIOPAAKE COCTABNAIT apudpMeTHUeCKYI0 MPOTPECCHIO.

ay

6. B apudmMeTHueckoil nporpeccHn %‘f = 4. HavignTte P
11

7. Hailigure cyMMy BceX TPEX3HAYHBIX YHCE:
a) KpaTERIX T; 0) He KpATHEIX 7.
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8.

1‘

3.

AprdMeTHUecKas MporpeccHa sagaHa GopMyaoi 4, = 12 — 0,5n.
IIpn KaxoM KoJuYecTBe YIEHOB IIPOTPECCHE HX CYMMA Gyaer Ham-
Gonpmeii?

BapwanTt 1
HafignTe OATEI ywieH apudMeTHYECKON NPOrPeccHn, eCan €8 mep-
BEIi ien pasen 2v5 - 11, a TpeTnit paBeH 2 — 3V5.

HafizuTe cyMMy ABAJUATH MECTH LEDPBRIX YICHOB apudMeTHUE-
CKOH mporpeccny, sageHnon Gopmynoit a, = 4n — 8.

CroJbKO OTPANATENLHRIX YIEHOE COZEP/KHUTCA B ApupMeTEYecKoi
nporpeccun —32,4; —29,9: ...? HaligmrTe mamboaniuii oTpuna-
TeNLEBIH YieH 3Tol apudMeTuyeckoll NporpeccHn.

Mex gy uncraMu 8 1 26 BcTaBbTe TPH YHCJA TAK, YToOLI BMeECTe ¢
AAHEHBIMM YHCJIAMY OHHA O00DA3OBAMM OATH NEPBHX WIeHCB apnd-
MeTnyeckoit mporpeccuu.

Haiiaure x, mpu Koropom uvcaa x — 1, 2x — 1, x2 — § B yxazan-
HOM DOPAAKe COCTABNAIOT ApNPMETHYECKYIO TTPOTPACCHIO,

B apudmMeTHyecKoll nporpeccHn % = 15. Hailigate %.
2
HaiiaaTe cyMMy BCeX TPEXSHAYHBIX YHMCEN, He AeNANuxcs Ha 13.
ApudbMeTnyeckas mporpeccus sagaHa dopmynoi a, = 18 — 3n.
IIpyn xaxoM KOJAYeCTBE YICHOB ONPOrpeccHn UX cyMMa Gyner Hau-
G6onbian?
Bapumanrt 2

HaiigaTe naTail yner apppMeTHIECKON IPOrpeccal, eclna eé mep-
BRIl 4jeH papeH 22 - 6,a TpeTHii pageH 4 — 82.

. BHUMCcIETE CYMMY JAeBATHAAIIATH MEPBLEIX YICHOB APHpMeTHYe-

CKOif mporpeccHH, 3afaHHoit Gopmynoii a, = 15 - 3n.

CKOIBKO IOJOXHUTENBHEIX YIEHOB COXEPIXATCH B apH(pMeTHuUe-
cKoif mporpeccun 12,6; 12,1; ...? Halfizure HaMMeHBITHA ITOI0-
AUTeNbHAIN uleH sToll apudmerndecKo#t mporpeccHH.

Mesxcay uncaamy 4 1 22 BeTapbTe TPH YHCAR TAK, YTOOBI BMECTE C
FAHHEIME YHCJAMH OHH 00pasoBajH OATH DEDPBHIX 4IEHOB apud-
MeTHYECKOH NpoTpeccuH.

. Haiigure x, opu KoTopoM umcaa X + 1, 4x — 1, x* + 3 B ykagan-

HOM IOPAAKE COCTARNANT ApHPMETHUSCKYIO NPOTPECCHID.
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7.
8.

2.

3‘

B apudmMeTUecKoil OporpeccHi %—:-1 = 17. Haiigure %.

Haitaure cyMMy BCex TPEX3HAYHLIX YMCEN, He Jeadmpxca Ha 17.

ApndpMeTHIeCKasa MporpeccHa sajaHa GopMmyiaol g, = 12 — 5n.
IIpu KaKoM KOJHYeCTBE YIIEHOB OPOTpecCHH {HAYHHAA ¢ NEPROTO)
nx cyMmmMa Oyaer sanbonsman?

BapwaHnTt 3

. Hatigure mepeuii uieH apAdMeTHIECKOl NPOTPECCHA, eCIH eé

BTOPOH WieH paBeH 1, a TpeTHit pasen V5.

Haiiaure cyMMy COpOKA NEPBHX "LICHOB apBPMeTHIECKOR Opo-
rpeccHH, saAaHHoO dopmynoit g, = 0,51 — 6.

CHOABKO NONOMXATENBHBIX YJAEHOB COXEPIKHTCA B apHdMeTHIe-
ckoli mporpeccun 18,3; 17,1; _..? Haiiaure manGonemnit oTpuita-
TeABHEIN 9iaeH 3Toit oporpeccHH.

Mesxny uacnamm —8 u 7 BeTaBLTE YOTHPE YHMCJA TAK, YTOGEI BMe-
cTe ¢ AAHHEIMH 4HCJaMi OHH OGpa3doBAJA IIECTH HEpPBHIX WICHOB
apudMeTHYecKON DpOrpeccrd.

Haiianre Bee x, NpY KoTOPEIX uncna 3 — 2x, 4x — 2, x2 + 2 B yKa-
3aHHOM NOPAOKE COCTABAAIOT APHPMETHIECKYIO IPOTPECCHID,

B apudmernueckoll mporpeccun ~L a“ = 4. HaiAgure '::1

Haiinure cymmy Becex Tpéxanaunux YHCEM:
a) kpaTEux 11; 6) He KpaTHEX 11,

ApniMeTHdeckas nporpeccHs safaHa gopmynoit a, = 24 — 2n,
IIpn xaxoM ROIAYECTBE HIEHOB IIPOTPeCCHA HX CyMMa 6yJer Hap-
Gonbtmeit?

CAMOCTOATENBbHAS PABOTA N2 15

leomeTpuyeckaa nporpeccus
OCHOBHBIE CBEAEHWS

FeoMeTpuyeckoll nmporpeccHell HABIBAGTCA NOCACHOBATEILHOCTE

OTARYHBIX OT HyJAs THMCeJ, KAMKALIE WieH KoTopoll, HAYNHAR CO BTO-
Poro, paseH NpeanAymMeMy, YMHOKEHHOMY HA OHO A TO K& YHCJAO.

YJAaCTHOE

Ecnn (b,;) — reoMeTpuueckad Mporpeccus, To AuaA aoboron € N
By v
b,

PABHO OAHOMY A TOMY JKe THCIY, KOTODOS HAZLIBRETCH
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FHAMENAMEREM TEOMETPHIECKON mporpeccun u ofosHauaeTcda OyK-
Bof#i ¢.

PexyppentTHas dopMyna, sagarias reoMeTPHYECKYIO Iporpec-
eHi0: by =0y -, rHe by ¥ 0, ¢ 0.

dopMyaa n1-ro WieHa reoMeTprueckoil nmporpecennm: b, = by - g1,
H3 aroit hopMysH CHIEAYET, YTO FeOMETPHIECKAA MPOTDECCHA 3aA96T-
ca dyurnueis suga y = k - a*, rxe @, k — KOHCTAHTLL

XapakTepHCcTHYECKOE CBOMCTBO TIeOMeTPHMUECKOH Iporpeccnmn:
b2 = byoy - bpes-

TNonesnoe ceoficTBo reomerpraeckoil mporpeccun (b,): ecmn k + I =
=m+n,'rob.,-b;=bm»b,,.

CyMMa n ODepBLIX WJeHOB reoMeTpHYecKOM mporpeccHn, ¥ KoOTo-

buq-bl.

poii ¢ # 1, HAXoARTCA MO OZHON H3 ABYX dopmyn: S, = 178004

S, bl(: '11] Ecnu B reoMerpuuecKoif mporpeccHM ¢ = 1, To Kax-
Jull eé uned paBen b, u S, = nb;.

Ha dopMyam S, = b‘(qn ) npu b =1 n ¢ # 1 cmegyer, uTo

1+g+¢*+...+¢! —llowuy.qano.uyqaem-romec'rnoq“ 1=

={g-1D1+q¢g+¢E+..+¢ )
MoAroTOBMTONBHBIA BAPWANT

1. B reoMeTpuueckoil mporpeccun V2 - 1; 2 - V2; ... maitaure:
a) 3SHAMeHATeNk;
6) HATHIA WieH:

1) dopMyny n-ro yaeHa DPOrpeccHH;
T') CYMMY BOCBMH II€PBEIX Y/I@HOB IIDOrpecCHH.

2. HzobpaznTe B KOOPAUHATHON ILIOCKOCTH nepnme OATE TACHOB I'eo-
MeTpuuecKol nporpeccuu (b,), ecinm by = bg = ﬁ g < 0 (raoe
g — 3HAMEHATeNh NeOMETPHYECKOH nporpeccnn).

3. B reometrpraeckoii mporpeccun (b,) Bce YIEHBI IMTOJOMHATEILHEL,
Haiigure Sg, €CJAH USBECTHO, UTO S = 9 m Sg = 21.

4. Haligure x, npa xoTopoM ynAckaa X — 8, vHx, x + 16 B yKasaHHOM
NOPpAAKE COCTABIAIOT FEOMETPHYECKYK) IPOTPECCHIO,

5. B reomerpnuyeckoit nporpeccus (b,) bs — by = 4, by — by = 12. Hai-
awnre by — by,

57



6.

6‘

Yerripe uncas o6pasyioT reoMeTpHYecKYl) HPOTPeccHIo, B KOTO-
poil cyMMa KpaBEuUX uiaesOB papHa 84, a cyMMa cpegHAX paBHA
—24. Haiigure aTH TucaAa.

Cronpko feHer GyfeT Ha cyéTe BRAANUMEKA DaHka udepez 4 roga,
ecnu oH monoxua 20000 py6aeit mog 5 % rogoemx?

BapvwaHTt 1

Jana reomeTpHyecKkas nporpeccus 30; 15; ... .. Haiigure:
a) eé SHAMEHATENXD;

6) eé 9eTBEPTHIH WIeH;

B) GOPMYJIYV #-TO UJIeHA NPOrPEeCCHH;

r) cyMMY IepBbLIX IIeCTH UJIEHOB.

HaolpasuTe B KOOPAHHEATEON OIOCKOCTH NEPELIE IATH YJIEHOB I'eo-
meTpHIeCKOH mporpeccHH (b,), ecau by =4, ;= 16 u ¢ < 0, e
¢ — 3HAMEHATEeNL IPOTPeCCHH.

B reomerpmueckoii mporpeccuu (b,) Bce WieHH ITONOXKHTENBHEL.
Hailiaure S5, ecom nasecTHO, 9T0 S = 5, 83 = 21.

Hajipwre Bee 3HaUEHHA X, NPH KOTOPHIX SHAYECHHA BRIPAMKEHMAN
3x — 6, 2x, 3x B YKASAHHOM HNOPALKE COCTABJIAKT reoMeTpHue-
CK Y0 OpOTpeccHIo.

IlepBriii Ynen BOApACTAIOINEH reOMETDHYECKON MPOTPECCAM pABEH
2. Pa3HOCTE MeXXAY TPEThAM M BTOPLIM YISHAME S3TOH NPOTPEecCHH
paBra 12, Hajtanre RTOpOiH M TpeTHi e€ qJeHBl.

YeThipe qHena o6pasyoT reOMeTPHYECKYE OPOTPECCHI0, B KOTO-
poit cymMMa KpaffHUX 4JeHOB papHa 252, a cyMMa CpeHHX YJICHOB
paBHa 60. Halianre ati uncaa.

. IlepBoHayaabLHbIll BRAan B 400 pyOaeil GaHk yRenHumBaeT Ha

15% exeroamo. Kaxum cTaner sToT BRAAL 9epe3 4 roaa?

Bapwanrt 2

. Jlana reoMerprueckad nporpeccns —32; —16; ... . Halianre:

a) e€ 3HAMEHATENL,

G) eé YeTBEpTHIH YJeH;

B) JOPMYIy R-TO 4JeHA IPOTPeccHuH;

r) CYMMY BOCEMH NEpPBLIX UAEHOB MPOTPecCHH.

. HzolpasuTe B KOOPIHMHATHOH NJIOCKOCTH HepPBhie OATh LWIEHOB Mo~

meTpryeckoil nporpeccun (b,), ecan by =9, by =8l u g <0, rae
¢ — SHAMEHATeNh NMPOTrPeccHH,
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B reomerpuueckoff nporpeccuu (b,) Bce UAPHEI MOJOMKHTEALHEL,
Haiigure S5, ecay H3BecTHO, uTo S; = 8, 53 = 26.

Haiifure Bce 3sHAYEHMA ¥, OPU KOTOPHX 3HAYEHHS BHDaMEHUE
6x — 9, 2%, ¥ B yKABAHHOM NOPHAAKE COCTARAFIOT FeOMETPHUECKYIO
IPOTPECCHIO.

. Bropoli unen reoMeTpHuYeckoil mporpeccun paseH 9. Cymma Tpe-

ThEr0 ¥ YeTBEPTOTO YACHOB »TOH mporpeccHn pasHa 4. Hafizmre
DepBEI# U TpeTHil ef wieHH, ec/IM NPOHSBeJeHHEe NEPROTO U BTO-
POro 4iIeHOB NOJIOKHATEILHO.

Yerripe ancia o0pa3yiOT MeOMeTPHUECKYID OpPOTPECCHI), B KOTO-
pPO¥ cyMMA KpaifiHHX wieHOB paBHa 140, a cyMMa CpeAHMX 4JI€HOB
paBna 60. Haligure oTe ancaa.

Ilepromavaneuei pkAax B 300 pybaeili Gank yeeamaapaeT Ha 5%
exxeroAHo. KakHM cTaHer aTOT BRASA uepes 4 roga?

BapvaHTt 3

B reoMeTpuueckoil nporpeccu V2 - 1: 1; ... HaiiguTe:
4) 3HaMeHATeNb;

6) ueTBEPTHIN uIEH;

B) (hopMyTy R-ro YjNeHa ODPOTPEcCHH;

I) CYMMY NATH NEPEHX WIEHOB NPOrpecCHH.

HNzo6paziTe B KOOPEHHATHOM ILUIOCKOCTH IEPBEEe IATH UJICHOB
reomeTpuueckol nporpeceuu (b,), ecan by = %, by = 3i2 ug>0(rge
g — BHAMeHAaTeNlh reoMeTpuyeckoii Mporpeccuu).

B reomerpnvueckoit nporpeccun (b,) Bce WICHH OOIOMKHUTEALHEL.
HailigaTe S5, ecin A3ZRECTHO, YTO Sz = 8 1 83 = 28.

HaiinuTe sHAYEHHE MepeMeHHON X, IPHM KOTOpoM dYHcaa x — 1,
2Jx, x+ 38 VKAZAHHOM TIODAJKE COCTABAAIOT IeOMeTPHIeCKYI
OPOTPECCHID.

. B reoMerpuueckoil nporpeccun (b,) &; + bs = 8, by + b5 = 24. Haii-

amre bg + by

Yerbipe umcaa o6pasyOT reoMeTpHYECKYI0 NPOTDECCHI0, B KOTO-
poii cyMMa KpaliHHX 4IeHOB paBHa —21, a cyMMa CcpeaRMUX paBHA
6. Haiiaure st uHcaa.

CKoapKko geger OyaeT Ha cuéTe BRIAAZuUHMKA HaHka depes 3 roia,
ecau oH nojgoxua 50000 py6aeit noxg 4 % rozoperx?

59



CAMOCTOATENbHAA PABOTA N2 16

Cxopsuwmecs nNocnenoBaTenbHOCTM
OCHOBHBLIE CBEAEHWUSA

YUncno b HasuiBaeTca npederom nocaedosameaviocmu (@,), ecan
AN M060ro NoJOENTENbHCIO YHCJA € CYIECTBYET TAKONH HOMED Ag,
9T0 NIPH JIOGHX R > no BEPHO HEPABEHCTBO |a, — b| < €. D10 0s3HauaeT,
gTo npH JioboM Hanepén sanaEHEOM € > () MosxHO HAaliTH Ny € N Takoe,
YTO BCe WIEHHl IOCAeJOBATENEHOCTH ¢ GONBIINM HOMEDOM OKAMKYT-
cfl «NO¥MAHHBIMH B JIOBYIIKY#*, GyAyT OpHHAANEIKATE HPOMEXYTKY
(b —g; b+ g), r. . A HuX GyAeT BREMOJNHATLCA IBOAHOS HepABeH-
criob-€e<a,<b+e.

Obosuaverne: lim g, = & nwam lima, = b (6e3 ykasagua Toro, UTO
n— oo

n — ©9), A TAKKEe 380KCH &, — & OpH n — ©0,

ITocnepoBaTensHOCTE (@), MMEIOMIEA HpPEAc], HAIBIBAETCS CX0-
daweilea. TlocnegoBaTeILHOCTE, He HMMEROUIAS NpefieNia, HAZLIBASTCSH
pacxodaweiica. TlocnenoBaTeNbHOCTL, NPeAeIOM KOTOpPo# sBIAeTCA
ypeno {0, HASKBAETCA SeCKONEYHO MAROl MOCNeTOBATENBHOCTLI. Ha-

1
OpHAMED, NOCNEeNOBATENEHOCTE O, = ;l— asianeTca DeckoHeunolt Masnoil.

CBOWCTBA CXOAAWWXCA NOCAELOBATENLHOCTEN

1. TlocneaoBATEILHOCTE MOMET MMETE TOJNBKO OLHH Ipeaes.

2. Ecnu Bce 4IeHR! TOCIeAOBATSILHEOCTH PABHK b, TO Opefen aToit
MOCJAEeSOBATENIBHOCTH paken b.

3. Ecan nocnegoBaTenLHOCTE MMEET NPEAEJI, TO OHE OrPAHHYEHS.

4. TeoMeTpuueckas nporpeccus (b,), y Kotopoii [¢| < 1, aABnserca
cxoaameiicsa.

EecKOHEUHYI0 FeOMETPDHYECKYID MPOrPEcCHIO CO 3HAMEHATEIEM g,
rae |g| < 1, HaswiBatoT GeckonenHo ybuieaiousell ze0MempuecKoi npo-
zpecciteli. 3aMeTHM, UTO T¢pPMMH <«fecKOHewHO yORIBaOAds Xapax-
TEPH3YeT 2Aeck HAMEHOHHE HE CAMHX WJIeHOB IPOTPECCHH, & TOJBKO
HX MOAVIei.

IlocnenoparensrocTh (S,) cyMM S = by, So=by + by, Sz=8) +
+bs + b3y ey Sp=by + b2+ ... + b, ..., rae (b;) — GecroEeuHo YOLIBG-
IOINAs TeOMETDIYECKAa IIPOTpeccis, ABIAECTCA CXOAAIMENca, Tpegen
aroll TOCAEAORATENBHOCTH HASLIBALTCR cyMMail OSecxonewno ylwear-
uell zeomempuieckoil npozpeccuud, T. €. lim S, = S, IIpu srom dopmy-
aaS= f_"—q HaseBAETCH BOpMY/ICi cymmil SeckoHeuHo yORIBaomeit
repoMeTpAYecKOd OpOrpeccHH,
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NMoAroTOBUTENbHbIA BAPHANHT

. Hpeacrasere B BHAC 00HMKHEOBEHHOE ApOGM:

a) 0,(15); 6) 0,2(09),

Brrupennre npefien nocaenoBaTeILHOCTH!
dn-1, n*-11n + 8
a)nli—l;lge2n+3' ﬁ)nlingo3—2n—4n2'
11,1 1,1 1
Haﬁ,qm-ecymuy2 3+4 9+8 27+....

Haiianre npeaest MocaIeq0BaTeEHOCTH:
a) lim (Van? +8n -2 - 2n - 1);
"=
. 14+ 8+...+{4n - 3)
lim .
6) B =00 3—2!’1*4!’32

Haitapre HOMEp mOcAeZOBATENBHOCTH, HAYAHAA C KEOTOPOTO BHI-
MOJIHAETCA HePABEHCTEO |a,| < 0,0001, ecxn a, = FrouT
Haitaure npeaesn nocaeaoBaTeILHOCTE
. 1 1 1

ettt ——————— |,
uhﬂu(l-s 511 (5u—4)(5n+l))
B yroa BOHCAHK OKPYXHOCTH ¢ YMEHBIDAKIMHMACH DPagHyCaMHA
TAK, YTO HAMKAAA CHACAYIIAA OKPY)XHOCTE KACACTCHA NpPeALIAY-
me#t, HaliguTe cymMMy ANHH BCceX STHX OKpY)KHOCTeil, ecnH pa-

auyc mepeof paped 1, a mIomMaAr KPyra, OrpaHHUeHHOTO BTOpOk
OKPYXHOCTEI0, panHa 0,641,

Bapumaut 1

. IlpegcraekTe B BUAe OOHKHOBeHHON ApOOH:

a) 0,(12); 6) 0,5(39).

BeruncnnaTe npepen mocaef0BATEIBHOCTH:

2
lim n+l, . R"-n
a)n—roo4n+2’ G)I}ﬂ?—zn—ﬂz

Baruncnure cymmy 4 + 44 + 444 + ... + 44...44, cocToamyio us
CTA CJATAeMBIX.

HailtauTe npefen nocaenoBaTeNLHOCTH:

a) lim (Van? _n + 4 —2n+2);

n—4a0
6) lim 2+5-;...+(3n—1}'
LRy nc+n+2
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HaliauTe HOMEp NOCAEAOBATENLHOCTH, HAYMHAA ¢ KOTCPOTO BHI-
156

NOMHAETCH HEPABEHCTBO |a,| < 0,001, ecau a, = T

HaifiguTe npeges nocaeROBATENEHOCTH
. 1 1 1
}L“L(z B ST R TP 2}]‘

B OpaBHALHBIE TpeyTOJBHHEK €O CTOPOHOH 3 cM BrIHCAHA OKPYXK-
HOCTBh, B KOTOPYH) BIIHCAH eIlé OJNH NpABUALHLIN TPeYTOABHENK, H
.. Haitagre cyMMy IIOIOAASH ECeX TPEYTOILHHKOR,

BapuaHTt 2
IIpeacrasrTe B BAAC OGMIKHOBEHHONH Jpo0H:
a) 0,(21); 6) 0,3(42).
BruncINTe Npeaesa mocjaeA0BATCNLHOCTH:

.. 3—4dn . 22 -3n+11
lim : lim & — =%+ -,
a)nl—»oo2+3n G)n—roo 9 - 4n - n?

Brraucaute cymmy 3 + 33 + 333 + ... + 33...33, cocroamyw na
CTA cJAraeMEIX.

HaitauTe npegen nocineaoBaTeILHOCTH:
a) lim (Van® v5n -3 -2n + 3);

=00
6) lim 1+7+...+(6n-5}'

n— oo 3+Tn- 4!‘12

Haitanre HOMEp MmOCIEAOBATENLHOCTH, HAYMHAA ¢ KOTODOTO BEI-
12

HoJMIHAETCA HePaBeHCTEo |a,] < 0,001, ecnn a, = T E

Haitanre mpeaen nociaeaosaTeIbHOCTH

(1 .1 1
nh—>n:o[l 5750t Y o ayan+ 1))'

B ORpY:XHOCTE pagpyca 4 ¢M BONCAH KBAAPAT, B KOTOPHIH CHOEa
BOMCAHA OKPYMKHOCTB, B T.A. Haligure cyMMy JJHH BCeX TAKHX
OKpyaHOCTeH.

Bapwmwaut 3

. IIpeactaseTe B BRAEe 0OMKHOBEHEON Apobu:

a) 0,(51); 6) 0,7(63).
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2. BriuucnuTe Opefies mOCIEN0BATEILHOCTH:

4-3n, . 2nf-13
a)nh—lrlgo2 +1° 6)1-311—{2:3:1—;;3'
1,1 1 1 1
3. Haiignte cymmy 1 §+Z E+E ﬁ+""

4. Hailaurte npegen nocaefoBaTelLHOCTH!

a) lim (Vor2 +3n -2 -3n-2);

s 1+44+..,.+{(3n-2)
O m —— -5

5. HaiiauTe HOMEp HOCHeIOBATeNBHOCTH, HAYMHAA ¢ KOTOPOTO BHI-

HOJHAETCA HEPABEHCTBO |a,| < 0,001, ecan g, = 2:—_3

6. Haiigure npeaen NOCIEA0BATEIEHOCTH

1 1
nh_‘,‘i(s ntam ot tea-nens 5))‘

7. HAHHH TPEX OTPE3KOB COCTABIAIT MeOMeTPHYECKYI0 NPOrPeccHIo.
IIpn KaKkEX 3HAYCHHAX 3HAMEHATENd [EPOTPecCHH M3 3THX OTpe3-
KOBE MOMHO COCTABHTEL TPEYTOJILHHK?

CAMOCTOATE/IbHAA PABOTA Ne 17

Bazanmio obGpartHbie ¢yHkUMKM

OCHOBHbIE CBEAEHWHA

Onpenenenune. OyHknua ¢ obnacteio onpenenenun X u o6-
aacTeio 3HaveHHY Y HageiBserca ofpamusoil, ecanm obpaTHoe eif co-
OTBETCTBHE MeX Ay MHOKECTBOM Y H MHOKecTEOM X Artaercs GyHK-
nueii. Ecan dyaxnua f obpaTuma Ha MHOKecTBe X, TO 0OpATHOE CO-
OTBETCTBYME HASHBAIOT QyHKYUel, o0pamroli Ppyrxyuu f.

OGpaTHMOit ABMAETCA Ta, H TOABKO T4, PYHKINA, KOTODAA KAXK-
A0e CBOE 3HaAUCHWE MPPHWMAET JHINL [IPK OAHOM 3HAYCHUH apTyMeH-
Ta. B 9acTHOCTH, MOKOMORNAR PYHKYUR COpaAMUMG.

Tpadukn BsauMHO OOpATHRX GQYHKUMH CHMMeTDHYHLI OTHOCH-
TeABEO NpAMeit ¥ = x (orHocuTenbHO GHccekTpHCH I H IIT Koopau-
HaTHHX yrioB). Ha aToro caeayer, uro f(g(x)) = x a g(f(x)) = x, rhe
f(x) m g(x) — p3amMHEO OOpATHEE QYHKI[HH.
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CBOWCTBA B3AMMHO OBPATHBIX ®YHKUMIA

1. Ecan dyaxoun y = f(x) u y = g{x) — BaaumHO o6paTHLIE, TO
D(f) = E(g) » E(f) = D(g) .

2. dyHKUKA, ofpaTHAA BEO3PACTAIOMEH, TAKIKE ABJACTCH BO3pac-
Tapmeit. PyEKORA, o6paTHas yOuIBaloleil, sensgerca yorsaomeil,

3. Ecau ofparumas bysxmua y = f(x) HevéTHadA, TO ofpaTHas efi
dvHKINRA ¥ = g(x) Takme HeuéTHAA.

CrenenHas QyHKINA ¢ HOUETHRIM MoxasareneM y = x", raen € N,
MOHOTOHHA, CAeZOBATEAbHO, oOpaTuMa, CreneHnan ¢yHKLIHA ¢ 4éT-
HBIM TIOKA3aTeneM ¥ = x°, rue » € N, MOHOTOHHA HA IOPOMEIKYTHE
[0; +o0), cnepoBaTesbHO, OGPATHME HA HEM.

OQnperneneEne. ApugMemuyeckiM KopHeM n-olt cmenenu us
YUCAG (¢ HASHBAGTCH TAKOE HEeOTPHLATENBHOE THCIO b, n-f1 cTEmeHb
Kotoporo passa 4. T. e,

%‘/E=b<=}{

b20
b =a
n
Wz oopenenennsa cneayer, uto @ # 0 u (’\'/;) = a. T. 8, crenen-

Had GyHxOoua y = x2*+! ppe n € N, ofpatuma Ha R, 170 ana a < O
KOpeHb HeUETHOMH ¢TeNeHM H3 YMCAA ¢ BHIDANKAIT depesd apmdMeTH-

1
wecxni xopers: **Va = -+ {q.
Hdna cremenHoft GyHKNUM ¢ HeMETHLIM MoKAasaTejeM y = x='+1

oBpareofl ABIAerca DYHKIEHA y = 2+l fy onpezenéHHasa aa K. I'pa-

dEx QYEROHHN y = 2n HJE nzobpasién Ha pucynke 1. Jina cremenHodl
(DYHKGHE ¢ YETHBIM TIOKAasaTeNeM y = x2* ofpaTHoil ABaseTcs byHx-

U ¥ = tnfx, ompezZenénHaA Ha [0; +90). Eé rpadpmxoM ABIAeTCH
OpaBad BeTBb rpaduka, HaobpakEHHOrC HA pACYHKe 2.

Puc. 2

NoaroTOBUTENbHMA BAPMUANT

1, Ddyprmun y = f(x) u ¥y = g(x) — BsanMHO 06paTHEIE, OPAIEM
D(f) = (—o0; 0], E(f) = R. Haiigure obinacts onpegenenusa u ob-
nacTh 3HAYEHEH GYHKROUH Yy = g(x).
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Bagaitre dopmynoit dyaxumio, oépaTHyio GyHEKIAN:
ayy=2x+ 5; y=5+Jx—4.

HaiianTte obnacTe onpefenenna GyAKIUNAS
a)y=4f£.;_l; Oy=4—2 my=exr1-2

B ognoii cucTeMe KoopAMHAT H3c0pasHTEe CXeMATHYeCKH Ipaduxn
bynrnmi:
a)y=x"ay="Yx 6)y=x9uy =%

Pemure ypasHeHHRE:!

a)x=6 6)x%=6; p¥r=-2 ¥=-2

IIpu ®aKOM 3HAYEHHH OApDAMeTpa @ ypasHenue x'0% - 4x%2 + g=0
HMeeT:

a) ZAna NeliCTBUTENLHBIX KODHSA)}

6) yeTHpe AeHCTBUTENLHBIX KOPHAT

Haiigure o6acTs JOOyCTHMEIX 3HAYEHAH MepeMeHHOM, BXoAAIeH

B Baipaskenne Alx - 1) - |x + 1.

Bapuant 1 -

Oyaxuun y = f(x) 1 y = g(x) — B3auMBHO OfpaTHEIe, NpPHIEM
D(H = [0; n], E(f) = [-1; 1]. Hadianre obracTs onpezeseEns 1 of-
JacTh sHadeHHN GyHROUH y = g(x).

. Sapaiite dopmynodt dyErmuio, 0OpATHYIO QYEKITHI:

a)y=-5x+2; B)y=2-vx+1,

. HafiqnTe o6nacTe onpeseneHua GyAKIAN:

a)y = ﬁ; 6)y='{’i:;; Byy ='¥3-12 - xh

B ogEo#l cncTeMe KOOPAMHAT H300pASHTE cXeMATHIECKH rpadBru
byt
a)y=x‘*ny=‘~/§; 6)y=x“’ny=v;.

Pemurte ypastenue:

a)x'=-3; @x=2 w¥fxr=-4 p¥r=-3

IIp4 KAKOM 3HAYEHHH DapaMeTpa a ypasHenue x° + 2x' + 22 =0
HMEeT:

2) POBHO ABA HeiiCcTBHTEJIBLHEX KOPHA;

0) yeTHIpe AeHCTBHTEABHBEIX KOPHA?
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Haiianre ofnacTh AONYCTEMHX 3HavYeHAd mepeMeHHOI, BXogAmedt

B nrrpaxenne x| — lx + 4.

Bapuaur 2
P®yaroun ¥ = f(x) ¥ y = g(x) — B3auMBEO 06paTHEe, OPHYEM
D = [—g; -'2!] E(f) = [1; 1] Haitaure obnacTs ompenesenus u
ofnacTe sRaveRnil GYEKUHY § = 2(x).
Baaafite dopmynoil Gyarou©, ofpaTHYO GYHKIAN:
a)y=-2x+ 3; 6)y=1—m—2.
Haftgure ofracTe onpeaenenua GyHKIMHM:

a)y=",‘x—:-;-—1; 6)y=‘fx'f2; By =Y5-12x -1,

B oaHOii cHCTEMe KOOPAMHAT M306pASHTE CXEMATHYECKH IpadhaKH
byHRIITL:
Ay=xny = Sy=2uny= Y=

Pemmmre ypasHeHHE:

AP=-2 6)x=3 BYc=-3 lx=-2

Iipy KakoM 3HAUCHHU NapaMeTpa ¢ ypapHeHue x° — 2x1 — 22 =0
HMeeT:

8) POBHO [BA JeHCTBHTENLHEIX KODHR;

6) yeTbipe AeHCTBHTENBHEEIX KODHA?

HaiianTte 0bnacTs JONYCTAMEX 3HAYEHANA NePeMeHHOM, BXOAANTEH

B suipaxenue lxl - |z + 21,

BapuaHT 3

Pyarnun ¥ = f(x) @ y = g(x) — BaanMHO ofpaTHEIe, IpPHYEM
D(f) = [0; +o0), E(HH = R. Halignre obaascTs onpefgenenaa @ ob-
JacTh 3HaUYeHU GyHRIHE ¥ = g(x).

Saaaitre dopmynoit byaxouw, obparAyIc GYyHKINHN:
ayy=1- 2x; Ny=1-v2-x,

Hadpnare ofnacts onpenenenna GyHKIHMA:

a)y=ﬁxx:1; ﬁ)y=ﬁx?f1; By =¥2-1x -1l
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4. B ognoli cucTeMe KOOPAUHAT H308PasuUTe CXEeMATHIECKHA rpadmKu
dyHRO@EH:
a)y=xny=%x; 6y=2uy=¥=

5. Pemure ypapHeHNE:

ax=-7; 6x*=2 w¥r=-2z i x=-2

6. IIpu KaKoM 3HAYEHMH napamerpa ¢ ypapHeHHe x* + 2x2 + a =0
HMEeT:
a) ABa Ae¥CTERHTENRHRIX KOPHA;
6) veTnipe AeiicTBATENbHBIX KOpHA?

7. Hatigure ofnacTh ZOOYCTAMEIX 3HAYCHWH mepemernol, sxoxameit

p Buipaxenue VI2x — 1] - 13x + 2I.

CAMOCTOATENBbHAA PABOTA N2 18

KopHuu n-oii creneHm m creneHu
C PAUMOHANIBHBIMM NOKAIATENAMM

OCHOBHbIE CBEAEHWA

Onpeaenenne. ApudMemuiecKuM KopHem n-oli cmeneHu us
¥UCRQ G HABKIBAETCA TAKOE HEOTPHIATENLHOS wmend b, n-a cTeneHs
xKoroporo pasua &. T. e,

b>0
Vg=b:{ .

=g

Ha onpezenenus crepyer, aro a = 0 u W;)u = a. Ina a < 0 xo-
PeHE HeUETHOH CTEeNEHH M3 MHACAS & BRDAXKAKT ugpesd apudmeTnae-

ckuft kopens Tak: 2**Vg = -2t _g

CBOWCTBA APUDMETUHECKOIO KOPHA n-OW CTEFEHW
1. [ina mobux ¢ > 0, b > 0 Vab = Va - ¥b.
B 9acTHOCTH, (’VE)m = '{/a_'“manmﬁmxa 20, m,ne N.

s _Ya
2.Ilnnnm6uxa>0.b>0"\g—%.

3. Ona mobux a » 0, m, ne N ¥%¥a = "/q.
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B gacTHoCTH, Mfamk = Yqm A gwbux a 2 0, m, n, ke N
{ocHOBHOE CBOIiCTEBO ROpHS).
m

Onpenenenne. Bemma>0,me Z,ne N, roa® =%a™; ecan

m,ne N, 700" =0.
1
B gactaOocTH, ecsiza 2 O, ne N, a™ = QG.

CBOWNCTBA CTENEHU C PAUMOHANGHLIM MOKAZATENEM
1. Ang nboroa >0, r e Q, e @ a -a™ = a?* %,
2. Mna awboroa >0, e @, rse Q a% : g = a7k,
3. OIngg moboroa >0, e @, re € @ (a" ) = g,
4. Mna mobrux a >0, b>0,re @ (ab) =a" - b
r
5. ina mobux a > 0, b > 0, re @ [g) - ‘;L
O6paTHTe BHEMAHWe Ha TO, YTO BRIDAMKEHHSe VX ONpeAeNneHO ANA
1

Bcex X € R, a BeIpaykeHHe x® — romsKo aux x > 0.

NoAroTOBUTENLHLIA BAPUMAHT
1. HainaTe 3HATEANE BRIPAYKEHUA;
125 -Y-v64 + V-1, 6) Y- + ¥(-2°.

2. BemucanTe:

1
3
-

Al 1
2) 4/=64 : (32) . eYs-vir.l3+170)
3. YnpocTuTe BEIpaMKeHME!

215
a) “"W'S“ 7 ;o) Va-Ya Yava.

(a%?

4, BrlHeCHTe MHOMKHTEADb H3-IIO]] 3HAKA KOPH!

a) ¥2747p10; 6) 49402, rae b < 0.
2

§. CpapHETE a2 n a§, S0/ ;
a)a=0,12; 6ya=1,2.
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8. Pemwure ypaBHeHUE;
1 l

a) x5 + x3 - 56 =0; 6)x2-x1-12=0.

7. Brruucanre sEaYeHNe BHpaXkeRns a® + 3a, ecmu

a=¥V2+1-¥V2-1.

1 1
8. Moxaxure, uto umcao 4° — 2° apaderca xopHeM ypaBHeHEA
»¥+6x-2=0.

9. CyniecTByeT AH TPeyTrOJBHHK, CTOPOEL! KOTOPOTO DABHE] YHCIAM
11 1
28,83 u7d?
BapumanTt 1
1. HaitauTe sHAYEHNEe BHDAMKEHAA:
a128 -1 +V0 +¥58; 6) Y-3° + Y(-2°.

2. Brraucanre:

1 1
a)@:(zi)g; ﬁ)sJJﬁ—z-(us*).

3. anoc'm're BRIDAYKEHHE:
2

T;/_ JEa:: 6) Va -Va? - Vava.

4, BrIHeCATe MHOMXKHTENL H3Z-O0J, FJHAKA KODHI:
a) V-4x°; 6) 45252, rpe @ < 0, b > 0.

1

B. CpasunTe Ya® m aE, ECJIH:
a)a=103; 6) a = 3.

6. Pemnre ypasHeHHe:

=

1 1
a) x% — 423 - 5=0; 6) x2 -2x2-83=0.

3
7. BuuncanTe SHAYeHUe BHPAXKEHHA & — g, ecan

3
a =2 +3 +¥V3- 2.

1 1

8. Hokaxunte, uto yHCIO 5% + 25§ ABASETCA KODHEM YDABHEHHS
x*-16x-30=0.




6.

7‘

l.

, CymiecTByeT JU TPeyroJibHEEK, CTOPOHE KOQTOPOrQ DABHBL UHCIAM
11 1

2% 4% 1 15%7

BapuaHTt 2

. HaiiguTe sHaUYeHHe BEIpAYKEHHA!

a) ¥64 + ¥o - V1 +¥-27; 6) 4/(-3)° + Y(-4Y".

BrgnrcanaTe:
1

1 1
a)§/—2_7:(§]2; 6)3J3—J1_0-(3+102)8.

¥YopocTuTe BRIpaxeHne:

7
a2 . g2 5
a)%; 6) Va -Va Va2 - Va.

a‘i

BrigecHTe MHO!RHATEAb Ha-IOJ 3HAKA KOPHA:
a) v-9x%; 6) ¥7a%®, rne a < 0, b < 0.

1
Cpasrure ¥a? u a2, ecomn:
aya=0,7: 6a="T

Pemwre ypasReHHAR:
1 1

a)x® - 2x8 -3 =0; 6) x2 —4xt -5 = 0.

BriunciATe 3HAYEHNe BMpakeAna a® + 3a, ecnu

a=¥V5+2-YJ5 -2

1 1
Hoxamure, uro uucao 93 — 33 geindercAd KOPHeM YDaBHEHHASA
X+9x-6=0.

CymecTsyeT JIH TPEYrOJIRHHK, CTOPOHEI KOTOPOrO DABHBL YHACHAM
1 1 1

3%, 9% n31°?
BapunauTt 3
HalignTe sHAUYeHHE BRIPAJKEHHA:
a) ¥256 + ¥-v27 + V1, 6) {(-2)* + Y(-4)*.
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2.

8.

Bruucaure:
1

5

1
3 =
a) ¥-243 : (3%) ; 6)¥10-2417 - (10 +2- 17”)
YOpocTHTE BEIPAMKEHHE!

2
2.8 -2 ( LE 3 3 ‘J‘_
N @) . g Yr.Yor . Ya2 Ja.
(a3
BriEecHTe MHOXKHTENE H3-00 2HAKA KOPHA:

a) V64a®p12; 6) ¥243a%01°, rge a < 0.

2
Cpasrure Ya? u a3, ecau:
a) a =0,5; 6) a = 5.
Pemnmute ypasHeHHE! .
1
a)xs +x%-12=0; 6) x2 —x* —42 = 0.
a®
BriuncianTe 3HAYCHNE BLIPAMKEHNA E- - @, ecJaH

a=%2+5 +¥5 - 2.

1 1

Hoxamure, ure umcae 9° + 3% aBagerca kopmeM ypaBHeHEmS

¥ -9x-12=0.

CyliecTBYeT JH TPEYTOXLHHK, CTOPOHK KOTOPOTO DABHHI YHCIAM
1 1 1

3%, 5% n15%7

CAMOCTOATENbHAA PABOTA N2 19

UppaunoHanoHbie ypaBsHEeHUSN
M HepaBeHCTBa

OCHOBHbIE CBEAEHUA

¥papEeHRsA, cOmep:RAIMHEe MePEeMERNHYID IOX 3HAKOM KODHA MM

TlepeMeHHYI0 B OCHOBAHHK CTENeHH ¢ XPOSHBIM OOKasaTeseM, Ha3bl-
BAIOT UPPAULORALDHBLMU,
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Cpear MeTOAOB PeIIenHii HppADHOHANLHKX VPABHEHHH OTMETHM
[BA TXABHBIX: 3aMeHA NePEMEeHHOI M 3aMeHA YPABHeHMAHA eMy PABHO-
CHJABHHM YPABHeHHEM HJIM CHCTEMOIi ypaBHeHAH M HeDABEHCTB.

VYpaBEEeHME ‘{/f(_x) = g{x) npu HeuétHOM it € N, n > 1 pRBHOCHALHO
ypaBHeEM® f(x) = g%(x). ¥parHeHMe % = g(x) npu 9wétHom n € N,
g(x)»0
f{x) = g"(x).

Hnorza npy pelmeHny APPAIHOHANBHLIX YPABHEHMH MCIONL3Y-
10T cBOHCTEA MOHOTOHHOCTH GYBXIAHA (aa1 000CHOBAHAA €ZAHCTBEH-
HOCTE HaAAeBEOTO moalopoM KOpHA), B HeKOTODEIX CJay4Yafgx IpH
PemEeHHH HPPAIMCHANBHBIX YPABHEHHE NPOBOAAT HePABHOCHIBLHEIE
OpeobpasoBaAHAA, DOCAE Yero BHIONHAIT MPOBEPKY KOPHEH moAacTa-
HOBKOH B HCXOAHOE ypPAEHEHHE.

HepageHCTBA, COGEP:KAININE OEPEMEHHYI0O MOf 3HAKOM KOPHA HIHA
NepEMEHHY B OCHOBAHUM CTENeHH ¢ APOCGHRIM IOKA3ATENEM, HA3EI-
BAIOT UPPORUCHAREHOIMU.

Ilpu pemennn MppanMOHANBHBIX HEPABEHCTB OORIYHO HCOOILIY-
IOT PABHOCHASLHEIE OpeolpaAZOBAHHA, OIPABOAAIIHNe K DPABHOCHJIHLHBIM

HepaBeHCTBAM HXN CHcTeMaM HepaBencrs. HepaseHeTBa 3/f(x) < g(x)

nxn %ff(x) > g(x) npn BeuérHOM n € N, n > 1 paABHOCHABLHE HEpa-
BerceTEAaM f(x) < g%(x) mau f(x) > g°(x) COOTBETCTBEHHO,

Hepasercrso %/f(x) < g{x) npm uéTHOM HATYPAJILHOM /& PABHO-

n>1 PABHOCHABHO CHCTEME {

f(x) =0,
CHABHO cEeTeMe { g(x) > 0,
f(x) < g"(x).

HepasenerBo %/f(x) > 2(x) n0pu 4éTHOM HATYDAISHOM N DPABEO-
g(x) <0 i {g(x) >0,

GRUTLEO COBOKYHHOCTH CHCTEM {f(x) 20 f(x) > g"(2).

NoAroToOBUTENbHbBIA BAPWAEHNHT
1. Pemnre ypaBaeHde;

a)Vx-4=-2 B)Vx—4 =2
1
6) (x - 4)° = -2:; Nnvx-4=-2.

2. PemuTe ypapHeHHE:
AV -1=2-2 6)v2x +5 =4 -2
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3.

b.

4-

5.

Ha#ignTe KOpHH YPABHEHHA!

AVI+V3+2x =4

1 1

B} 22 +11 + vx? + 11 = 42,

6)x +4.x% —12 = 0;

Pemnre HepapeHCTBO:
vx+3-1
a > 0;
)5-7x+3 !

6)vx +2 > 0,6x + 1.

Jokaykure, 4TO He HMeeT KopHelt ypaBHeHHe!

a)v2x +1+vx2 +3

Peure ypasHEeHNE:

a)m = -1
1
6) (x + 2)® = -1;

Penmire ypaBEEHHE:

a)vxt -4 =2x-1;

=L 6)Jr+1+vx+3 =

Bapwant 1

B)Vx+2 =1
r)vx +2 = -1,
B)vx-2=4-1x

Haiftaure KOpEA ypaBHEeHHNA:

aAVB-V2+x = 2
1 1
G x%+x1-12 =04

PemuTe HepaBEHCTBO:

Byx2 + 7 ~+x2 +7 =12,

7 2
a <1+ H G)Vr + 2 < 4 — x,
)«_Jx-»l-l-s 5-3.\:—1 )
JoxamaTe, 9T0 He MMeeT KOPHeil ypaBHeHNe:

aA)V2x -3 +vJx2 +5

PemnTe ypaBHEHHE:
a¥r-1=-3
1

6) (x - 1)® = -3;

=2 ) v +vx +1 =Jx - 1.

Bapmaut 2

B -1=23
)vr-1=-3.
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2.

1.

PemnaTe yparHeHHE;

a)Vx? ~4 =1 - 2x; 6)vxr+2 =4-1x

. HaiignTe KOopHH ypaBHeHHA:

a)v3+Vxr -8 =2 B)x+5+Jx2+5 =12,
) Vr -Yr-12=10;

. Pemwre HepaBeHCTBO:

5 1
1 —; 6)vx -2 <4-=x.
N SO e JVr-Z<d-x

JoxaxuTe, 4yTO He AMEeT KOpHeld YpDAEHeHHE:
a)Vv3x +1+Vxt +5 =2
B)Vx—1+vVx +3 =~x-2.

Bapvwaut 3
Pemure ypasnerue;

a) ¥+ 2 =-2 B)Vvx+2 =3
1
6)(x +2)° = -2 rvx+2=-3
PemuTte ypapHeHHE?
ayvd-x2 = x -2 B)Vd—x =x-2.

HaligaTe KOpHH YpaBHeHH:

a)Vb-v2+x =2 B)x2 +8-2Jx?+8 = 3.
1 1

6)x2 +2-x4 -3 =0
Pemure HepaBeACTBO!

NJx+1~-3 \
”2@—5;0’ 6)Vv2x-1>x-2.

Jokaxnare, aTo He MMeeT KOpHeH ypaBHeHHe!
Vel +3+2x2 +5 = 3
) Ve +1+Jxe+3 =+x+2
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CAMOCTOATE/IbHAR PABOTA N¢ 20

TpuroHomeTpuueckue QPpyHkumu
OCHOBHbIE CBEAEHWUS

PaccMOTDHM OKPY:RHOCTE pagnyca R ¢ meHTpom B Hauane Koop-
aunar — rouke 0. Paguye OA, coegnHARmMUA EETD OKPYXHOCTH C
TOUKOH nepecedeHNsa CKPYKHOCTH B HOXOXKHTENIRHOTC HANPABACHAA
ocn afcnnce, HasEIBaeTCA HAYGALHLIM paduycom. Ilpn mosopore Ha-
yageEOre paguyca OA pokpyr roukH O Ha HEKOTOPHIH yroJa ¢ To4Ka
A mepeiiaér B Touky B. Paguyc OB Ha3hIBAIOT KOHeXHbiM pAduycoM.
IIp noBOpOTE HAYARBHOrO pPajguyca NPOTHE YACOBOH CTPeNKe yroa
DOBOPOTA CUATAIOT INOAOMMHTEILHBM, M0 YACOBOH CTPENKe — OTpH-
nmareAsHHEIM. I'paaycHas Mepa yIJa HOBOPOTA (L MOMKET BREIDAMKATHCH
N00RIM UMCIIOM, T. €. O € {—00) +20),

I'papycuyio Mepy moGoro yria MOBOPOTA ¢ MOXHO IPeJCTABUTE B
BUge O = 0 + 360° - n, rae 0° € oy < 360° 1 n — HexoTOpOe Kenoe
gucao. Bean 0° < op < 90°, To yroa o Asnserca yraoM I gereeprn
{(opurazaexkuT I geTBepTH), ecan 90° < o < 180°, ro yron o guasaer-
c¢a yraom II gerBepru, ecan 180° < o < 270°, To 0t #BAAETCA YIIIOM
ITI wermepTH, ecan 270° < oy < 360°, 1o yraom IV gerseprn. Bame-
THM, 4TO YIJIK BURA O = 90° . o, rae n — HeXOTOpOe IeN0e YACAO, HE
HPHHEALNEXKAT KAKoN-mH6o ueTnepTH.

¥T0a HOBOPOTA HAUANEHOrO pajHyca, IpH KOTOPOM €re MOABMM-
HBIH KoHenm (TOUKA A) ONHCHBaeT AYrY, PABHYI0 DAAWYCY, HAJBIBA-
erca paduarnom, UroSn BHIDAIHTL YIOJA HOBOPOTA (¢ B pANHAHAX,
HYXHO AYTY OKDPYMKHOCTH l,, KOTOPYIO OIHACHIBAET TOYKa A, pasne-

b _ mx
JIUTH H& paauye, T. e. 2" 180
T

B 1° paBEa 180 = 0,017..., paaMaHHAA Mepa pPa3BEPHYTOr0 yria

(180°) paBHa umcxy m. I'pagycHas Mepa yriaa B 1 pajuaH paBHa
180°
= §7°,

. B yacTHOCTH, paZHAAHHAA Mepa YIJIA

IIpr moBopoTre HAMaARHOTO pagnyca OA BOKpPYT TOYkE O Ha He-
KOTOPHH yroa O Touke A OyAeT cOOTBETCTBOBATE YACIO Py = % Ta-
KHM 00pasoN, KAMKOMY YHCAY Dy, PABHOMY JJIAHE COOTBETCTBYIOmeH
JYTH TPHIOHOMeTPHYecKol OKDPY:XHOCTH, CTABHTCA B COOTBETCTBHE
TouKa A, aT0l oKpyxkHocTH., C Zpyroif cTOpoHH, Kamao#l Touke A,
TPREICHOMETPHAYECKOH OKPYHHOCTH COOTBETCTEYET GeCKOHEeTHOe MHO-
KECTBO YHCeN BHAA P, = Py + 27tn, Tae n = 0; £1; +2; ..., oraHaamn-
muxXcA HA Lefloe YMCIO YTI0B B 27 paguaH.
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n A

Ry

32| _n "%
2 2

Puc. 3. TpHroEOMeTPEIOCKAN OKDYRHOCTH

Ha pacyake 3 moKasaHo, KAK OTJOHTE HA TDHTOHOMETPHAYECKOH
OKPYKHOCTH YHCAA, COOTEETCTBYIOIINE PANHAHHON Mepe OCHORHEIX
YIJIOB.

Ecan ope mopopoTe OKOJIO HAYANA KOOPAEHAT HA YOI O HAYAL-
HHA paamyc OA nepexoanT B KoBeuHLIH pagmyc OB, rae B(xo; po).

TO OTHOLISHAE L] HAJBIBRETCH CUNYCOM Y2aa O A offoznagaerca

R
% = gind. EcaIm yron moropoTa BRIpAXeH B pagHaHaX (YMcaax), TO

sinx — uucaopaa pyEKuAA. Eé obaacth OmpeleleHAS — BCe YHC-
na, ofinacTe 3HaveHHN — orpesok {—1; 1], AHanoruuHo, OTHOIIEHHE

% = co8C {KOCURYC Y2aa O) ABALETCA THCJIOBON yHENAEH ¢ TAKH-

MHu e of1acTeio onpegedeHnsa H 001aCThHIC SHAYEHHH, KAK 1 ¥ GYHK-
HUH CHHYC.

AHATOMHYHO ZAIOTCA OOpeAesieHusa OCTAMBHEIX TPHIOHOMETDHYe-
eKux pyEKIMIIA:

manzenc: % = tg a; xomaxnzexc: % =ctgo;

CERARL, % = SecQl; KOCEXaNL: % = ¢ogec o.
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Puec. 3. JIMAHSE ROCHHYCOR
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Obracrs onpeAeneHUddA TAHTEHCA H CEeKaHCa — BCe YHCJa, KpoMme

x

YHCeNn BHAA 3 + An, vAe n — J000e Iesoe THCIO0, 8 obNMacTE onpe-

AeJeHHs KOTAHINEHCA M KOCEKAHCA — BCe UHMCHAA, KPOMe URces BHAA
nn, rae n — moboe nmexoe gucao. O0MacTEI0 3HAYEHHA TAHTEHCA M
KOTAHreHCA ABAMIOTCA Bee dmneaa. OOmacTe 3HadeHuit cexanca n
Kocexkaaca — MHOoXKecTBo (—0o0; —1] U [1; +0). ITocKOABKY CEKRHC
M KOCeKAHC BHIPDAKAITCH depe3 KOCHMHYC ¥ CHHYC COOTBETCTBEHHO

V3

Pac. 6. JInENA TAHTeHCOD
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dopMyIaMH seco = ﬁ H cosecy = , T0 dVYHEKIMH cexaHc H

sina

KOCEKAHC B HMIKONLHOM Kypee anredpel moapofHO He DaceMaTpHEBA-
©T. IIoCKONBKY KOTAHTEHC BHIDAIKAETCH 4depe3d TaHreHe dopmynoil

ctgo= %, 0 QYHKIHIO KOTAHMeHC PACCMATPHABAIOT MeHee HOAPOOHO.

3aavYeHEnA CHHYCAS, KOCHHYCA, TAHMCHCA M KOTAHI'GHCA JETrKo 3a-
IOMHATE ¢ MOMOMBIO THCJIOBON OKpYKHOCTH. Ha pucyEKe 4 mokasa-
HHL 3HA9eHHA CHHEYCOB OCHOBHEIX YIJIOB, JeKamue Ha orpeske [-1; 1]
BEPTUEAEHOE OCH KOODOUHAT, JTOT OTPE30K HASLIBAOT JuMUuell cu-
nycos. Ha pacyHKe 5 MOKA3AHEL SHAYCHHA KOCHAHYCOB, JIOXRaique HA
orpeske [—1; 1] ropu3oHTANBHOE OCH. DTOT OTPE30K HASLIBAIOT AUHL-
eli kocunycos.

Ha pucyEKe 6 moxasaHel 3apavyeHHs TAHTeHCOB OCHOBHEIX YIVIOB,
Jeamue HA BePTUKANBHON KacaTeAbHOH K TPHroHOMeTPHEYECKOMH
OKPYKHOCTH. ITY KACATENbHYIO0 HASKIBAIOT AlitHUel manzencos. AHn-
JIOPHYHO JIAHAH TAHTEHCOB YCTPORHA JAUHUA KOMAH2eHC08 — TOpPH-

SOHTAJMBHAA KACATEJBHAA, [IPOXOXAINAA HYEpe3d TOYKY % TPHTIOHOME-

TPHRYECK(OH OKPYKHOCTH (PHCYHOK 7).
BameTHM, 4TO BHpaskeHHA (cosx) U cos(2x) HPHEATO IANMHCH-
BATH KaK co8Zx H cos 2X COOTEeTCTEeHHO,

yll

Puc., 7. JIuaHA KOTAHTeHCOB
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80
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AoAroToBUTENbHLIA BAPWAHT

. ¥rnom raxolf 9eTBepTH ABAAECTCA Yrojl MOBOPOTA O, ECJH:

a) o = 175°; n)a=*’{7"; ) o = 87

6)ou=-359 ra= _ng;
BripasuTe B pagvaEax yroJ OOBODOTA HAMAJILHOIO DALAYCH:
a) 115°  6) =150 ) 585°%  r) ~1260°.

BripasuTe B rpafycHoif Mepe yrosa moBopoTa:
ar, _2bm, . -
a) y 6) = B) 2,5; r) -0,3.
HzofpasHTe TPHUrOHOMETPHYECKYK) OKPYKHOCTH H € €8 IIOMOIOBI)
NOK&ENTE, KAK HAMNTH:

a) sin %; 6) cos 2—"; B) s8in (—%).

Hao6pasuTe TPArOHOMETPIYECCKYH) OKDYIRHOCTE H ¢ £é ODOMOLIBI)
ODoKaXEMTE, KAaK HaiiTH:

Dted;  ooted; s etg(-2).

Haitnyre sHaYeHNEe BHIPAXKEHAA:
a) sin 30° - cos (~60°) — sin2185° + V3 tg(-720%);

soef T 2R

8sin ( 2) 2eor’s
an ™, T
3EiIITOOSEtEI

6)

al3Joul5

CpapeEnTe HaubGoAbIee 3HAYCHHE BpIpa:keHHA 3coso — 2 ¢ HaH-

MeHBLIIUM ZHAMEHHEM BLIDAYKEHHA 2 - gsin .

HaitapTe TpE 3HaYeHRA NepeMeHHOH X, IPH KOTOPHIX BHEINOJHA-
eTcs PABEHCTBO Sec O = cos X, JamumuTe 06mylo dhopMyry TAKEX
quce.

Bapwanr 1

YrioM Kako#l UeTBEPTH ABJAETCA YroJ INOBOPOTA Cf, €CJM:

a) o = 930°; B) o = 12"; x) o =97
6)a=-2130  r)a=-118%
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6.

3.

BripasuTe B pagHaHaAX YroJ OOBOPOTA HAYAILHOTO PAXHYCA:
&) 72°% 6) —740°; B) 1020°; r) —920°,

BripasuTe B rpajycHoil Mepe YIroJ MOBOPOTA:

a) %; @) _M B) 0,5; r) —4,

Haofipasure TPHIOHOMETPHIECKYIC OKDPYIRHOCTL K ¢ £é MOMOIILID
OOKAEATE, KAk HaiiTn;

3r,

n, s 5m
a) sin 3 6) cos— R B) sm( s )

HaofpasuTe TPUTOHOMETPMYECKYI) OKPYHHOCTE K ¢ é DOMONIBIO
OOKAKUTe, KAK HAlTH!

a) tg g; 0) ctg ‘%ﬂ; B) ctg —%E .

Haiigure 3HaYeHNe BRIDAKOHN;

28in 90° + 3cos 180° — ctg 45° o . o
- + ]
a) 4 cos 270° + sin 270° + tg 180° 3¢0s90° + sin 60°;

Ssmzcoszsms

YRaxnTe HauboAENIEe ¥ HANMEHBIIGE ZHAUEHHES BRIPDAMICHH!
a) 2 + 3sinx; 6)3 - 2cosx.

HalignTe TpH sHAMEEHS MepeMEeHHON X, OpPH KOTOPHX BHEIIOIHA-
eTcH PABEGHCTBO ctgx = cosx. Bannmure oburyw GopMyay TARAX
UHCE.

Bapumaunt 2

¥riaoM Kakofl YeTRépPTA ABIAETCA YOI MOBOPOTA O, €CITK:

a) o = 890°; Byn= 2—1’—‘; po=117
6)a=-2810°6 T1)n= -l§:—";

BrpasuTe B pagnaHaX yrou:
a) 18%; 6) —650°; B) 1280°; r) —T80".
BrpasuTe B rpagycax yroJ OoBOpOTa:

D 0-8%  mon  n-b

3 ¥
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4.

7‘

8’

5‘

H3ofpasaTe TPAroHOMETPHUYECKYIO OKPYKHOCTE H € €€ MOMOMIBK
HOKARHTE, KAK HAHTH:

s W, 5m, | _2n
a)smE, 6)cos-6—, n)sm( 3).

. HNaobpasnTe TPHrOHOMETPHIECKYID OKPYIRHOCTE H ¢ £€ IOMOIIBI)

DORAKHATE, KAK HAWTH:

2n
3 I+

Dl e pyetg(-

HaiiagaTe 3ravesne BLIDAXKEHAA!

28in 90° + 4008 270° — tg45° - .
) 50s180° 7 4ain180° 7 Zetggos 0 o8 90° + cos30%

35in? T — cos? T
6) 1:3 n ‘;+tg§-ctg%.

VERa:xATe HANGoAbIee H HAAMEHbIIEE 3HAYCHUE HRPAKeHHA:
a) 3 + 2sinx; 6)4 — 5cosx.

HailtanTe Tpn 3Ha9eHAA mDepeMeHHOM X, NPH KOTOPRIX BHRINOJNHS-
eTcA paBeHCTBO tgx = sinx. 3anumuTe O0HIVI0O DOPMYNAY TAKHX
YHCEN.

Bapuant 3
¥raoM RaKoll 4ETBEPTH SABIAETCA YI'ON HOBOPOTA (L, GCJIH:

a) o = 195°% B)a-%“; o) o = 57

6) o =-379° r)o= -%;

BrpasuTe B paJJHAHAX YroJd MOROPOTA HAYAABHODN) PAXWYCA:
a) 135°; 6) —330°; B) 475°%; r) —2160°,
Bupasure » rpaaycHOi Mepe Yros nNOBOpPOTA:

a) %"; 6) -23“; B)4,5; 1) -0,7.

HaolpaszuTe TPHrOHEOMETPHYECKYIO OKPYIKHOCTD U ¢ €€ IOMOINBIO
HOOKAaXHTe, KaKk HafTH:

in 5%, dn, in -]
a)sm4, 6)c033. B) sin 5 )
HaofpasuTe TPHTOHOMETPHYECKYI) OKPYIKHOCTE M C €8 TTOMOImBIO
OOKAMKNTE, KAy HalTH:

e ool ) etg-2).



6. Hailiaure sEadeAHe BHIPAYKEHNA:
a) 5in 60° - cos(—30°) — £in2135° + V3 tg (—720°);

5ein?[-F) - cos? X
gt

6)

7. CpasEuTe HaubGoabiee SHAuYeHWe BhIpameHusa 2cos0 — 3 ¢ Ham-

MEeHBIIHM 3HAYMPHHEM BhIpAMeHNA 2 — g gin o

8. Haligure TpU sHAUEHUA NepeMeHHOMH X, IPU KOTOPLIX BRINOIHAET-
Cf PABEHCTBO cOsec X = sinx. Sammmure O6myw GOPMYTY TAKHX
JHCE.

CAMOCTOATEJ/IbHAA PABOTA N2 21

CeoiicTea »n rpadpuxmn
TPWUrOHOMETPU4ECKMX GYHKLUWIA

OCHOBHBIE CBEAEHWUA

JAna nwépx nenbx kB cnpaBefTHBE PABeHCTBA sin{q + 27k) =
= gino, cos{o + 2nk) = cosq, tg (o + nk) = tga, cig{a + nk) = ctgo.
Ha cHMMeTpEH TOYEK TPHrOHOMETPMYECKOH OKPYHOCTH Cie-
Ayior paseHcTea sin{—a) = —sina, cos(—a) = cosa, tg(—a) = —iga,

ctg (o) = —etgo.
3HAKW OCHOBHBIX TPUIOHOMETPUYECKNX DYHKLMIA

BHAKH CHHYCA JHAKH KOCHHYCA 3uaxm TaATERCA

4 b L]

Aanwan

an yany
NN

Onpepenerne. Hepuodor Pyrxyuu y = f(x) HASHIBaRTCA TA-

roe aucno I' = 0, uTo sMecre ¢ a0bkIM X € () pepro {(x + T) € D(f),

x~-Tye D{Nlaflx+T)=flx - T)= f{x).
a3




Ecau T — mepuop manHolt pyeroun, ro vacxa (-T), 27, (-2T) n
T. A. TAKMKE ABAAITCA €& mepUoAoM. Cpein BCeX NEPUOACE BHAENA-
0T HANMEHBIIH MOJ0KHTENBHHH NepHOA — €ro HASHBAKT OCHOG-
HutM nepuodomx (u mHoraa obospavawT Tp). OyrErnan, uMenmHe ne-
PHOALI, HASKIBAIOTCA RepuodudeckuMu.

OcHOBHOMN HmepHOS CHHYCA M KOCHHYCA — umcao 27, TAKreHcA H
KOTAHreHCA — IHCJIO T,

Mo:kHO JOKA3ATH, YTO €CJIM OCHOBHON neprof QYBERIME ¥ = f(x)
pageR Ty, TO OCHOBHMM nepmoioM PyHKUMK y = fkx) ApngeTca Iuc-

JIO IZI;QI-’ rae kB — HEKoTopoe YHCI0.
Bce TpuroHomerprnueckne GPyRKIMN He OOGPATHMEL.

HEKOTOPLIE CBOMCTBA ®DYHKLIMMA y = sinx U EE MPADUK

1. ObnacTs ompeneNieHNA — BCE YHCJIA.

2, O6nacts suauernit — orpesok [-1; 1]; dpyExnms orparwuena.
3. OyakOoaa SBAAETCH HEYETHON.

4. DYHKUEA SBIACTCA NepHORHIecKoit, 0CHOBHOM DepHox paBeH 21T,
5. Hymu $yuKnuM — uucia Buga nk, rae & — mofoe nesoe THCaO0,
I'paduk QyHKUEAH ¥ = s8in x HABHIBAETCH CUkycoudoll (puc, 8).

LY

1p--—5
\\-n

LA
2
|
1
|

o
L
<:‘
9

HEKOTOPBIE CBOWUCTBA ®YHKLUMUWN y = cosx N EE MPADUK.
1, O6nacTs oupeieNneHUss — BCe YHCIA.
2. ObnacTs sHaYeREnH — orpesok [—1; 1]; pyEknua orpaEHyesa.
vy y=sinx

x=cos x = ain({x + %)

| \
N
.\
@
|a
A
/
I
~
e
A
"y




8. DyEKIMA ABIAeTCA YETHOMN.
4, DyEnAg ABASETCH IEPHOAHYeCKOH, OCHOBHON NEepROZ papeH 21,

5. Hyar pYEKOHA — 49ACAA BAAA g + nk, rne B — moboe memoe

YACIIO.
I'padpur pyHRUMA ¥ = co8x (pHc. 9) ToMce HAIBIBAGTCH CHHYCOU-

00lt (T. K. ero MOXHO NOXYIATEL U3 rpadprra GYHRIUH ¥ = 8in X CABH-

rom Ha% BAEEO).

HEKOTOPHLIE CBOWUCTBA ©YHKLWW y = tgx W EE TPADUK

1. O0nacTh onpegeaeHus — BCe YHCJIA, KPOMe MHCe BIIA % + nk,

rae k — awoboe mexoe YACHO.
2, O6nacTe 3HaYeHHH — BCe MHCNA; PYHKIOHA He OTPAHHYEHA.
3. ©DyHKINA ABNAeTCH HEIETHOM,
4, PYHKOAA ABNAETCA NEPHOANYECKO, OCHOBHOH nepuoy paBeH 7.
5. Hymu pyEKOAR — YACHA BUAA Nk, The B — n0boe mesnoe IaCIo.
Ipadpur dyurunn ¥ = tg x moxasad Ha puc, 10,

I I (4 J I

I I ) [

I I | I

I I ] I

I I 1 [

I I ] [

I I I I

I I | I
4 } ! 4 >
Sn | “n g 0 xi X gl x

-5 —2 - ! -5 |

2 2 2 2

I I ! I

I I | [

| | & I |

I I | I

I I | I

Pue. 10

NMOArOTOBRUTENBHBIA BAPWAHT

1. HaiiguTe 3HAYeHNe BLIDAIKERHNA:
a) cos(—30°); B) ctg (—405°);

o) tg (—i—“); r) sin (—%)
2. ¥Vriom Kaxoli 4eTBepPTH ABNAETCH YTON ¢, €CMH:
aysina<Quctga=>0; 6)cosa>0nmtgo <0?

3. HecnenyiiTe Ha 48THOCTL-HEYSTHOCTE PYHKIATIO:
a)y = x’cosx; 6) ¥ = xcos?x; B) y = xcosx?,
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5.

6.

8’

1.

3.

4.

5.

Onpegenure 3HAK BHPAYKeHNA:

. 3n 5n
a) mn?m—a—. 6) cosat + tg o
o[z T
4

eCJIH 0. — YTOJI BETOPOHA YEeTREpPTH.
HalignTe obnacTs sEaTeEdd GYHKIHEY:
ay = 23 - 3|cos%|; B)y = |2\(§ - 3sin 2x|.

HaiianTe ocnoruof nepuon GyEKIHA:
a) y = cos 4x; B)y=2tg%x:

6)y=sin(x-%); r)y=ctg(%x—37“).
3amnmuTe Hyan GYEKINR:
a) y = cos4x; B)y=2tg-i-x;

ﬁ)y=sin(x-%); r)y:ctg(—é—x-%@-).

HJoxaxure HepasencTno 0,5 < cos(sina) < 1.

BapwanTt 1

HalizuTe 3HEaAYEHIE BLIPAKEHNSA:
a) sin (—30°); B) tg(—405°);

6) ctg‘(—%’t 3 r) cos(-% .

¥rioM Kakoll 4eTBepTH ABIAETCA YIOM O, eC/In:

a)sino < 0 mctga < O; 6)cosox < 0 nmtge > 07

Hccnegyiime HA I8THOCTE-HEIETHOCTE PYHKITHAIO:

a)y=x% tgx; 6) ¥y = x - ctg2x; B) y = x - sinx?,

Onpenesnre 3HAK BHPAKEHHA:
s AT 2n
a) 81 77 €08 5~ 6) cosc - tg o
¢ ( ,;) ! sin o
B4

€CJIH O — YT'0J1 TPEThHER JeTBepTH.

HailignTe o6xacTs sEAYEeHRA GyHKOEY;
a)y =2 — 3|sinx|; 6) y=|2 - 8cosx|



1.

Haiizare ocroBHOM mepraos GyHKIIUH:
a) y = sin3x; B)y=—2—ctg%;
6)y=cos(x+%); r)y:—.tg( 2x+.5_’E

Bannmute aynA GYEKOIHM:
a) y = sin 3x; n)y=—2—ctg%;

5)9':“05(""'%); r)y:tg( 2x+5“

Hoxammure HepapeHcTBO |tg (coso)] < J3.

BapuaHT 2

HaiizrTe 3HAYEHHE BLIPANKEHHH;
a) cos(—60°); B) ctg (—390°);

ol manl 22
¥raoM Karo# 4eTBEepTH ABJIAETCA YIOJ O, €CAN:
a)sinet < 0 mtgo > 0; 6)cosa <0 mectga < 0?
HccaeayliTe HA YETHOCTh-EEYETHOCTE GYHKIHIC:
a) y = x% . sinx; 6)y=x- tglx; B) ¥y = x - ctg 2.
Onpe,nenn're 3HAK BHIPAKeHNA:
31t

a) stn I g oy 6) sina + tg o

3n)y cosa

w(-%)

eclIH O — yroJ 4YeTBEpTOi weTBEpTH.

Haidigure o6aactk 3aa9erAd QyHKOIUM:
a)y =3 - 4lcosx|; 6) y=|8 — 4sinx|.

Haifaure ocroBROMN Depuoa GyHKRIUH:

l.7:; By =—4tgdx;

a)y=0032

3r).

Ny = sm(x+ i r)y—ctg(—Zx-—
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7.

lt

2.

80

BanumnaTe HYAH GYHKIUAN:

a)y= cos%x; B) ¥y = ~4 {g 3x;

ﬁ)y=sin(x+%’-‘-; r)y:ctg(—z:c—%“.

Hokaxure mepanencrno |ctg (sino)| > %.
Bapuwanrt 3

HafinnTe aHaYeHNe BRIPASKSHIA:
a) sin(—60°); B) tg(~-390°);

5m), _21n
G) ctg( Y. r) cos( 4 )
¥raom KaKoi 4YeTBEPTH ABIASTCA YroJ (., ecau:
a) sina > 0 u ctgoat > 0; 6) cosct < 0 mctgo < 07
Heenenylire Ha 48THOCTE-HEIETHOCTE PYHRITHIO:
a)y=x?. ctgax; 6)y=x-sin’x; B)y=x-tgx?
OnpefennTe FHAK BRIDAKEHUA:
.3 ™
sin == cos = cosc — tga
ay — — % 6) ——=—,
an sino
w(-F)

€CJIH O, — YroJ 9eTBEPTOil 4eTBEPTH.

Hajigare 06nacTe sHAUCHNH QYHRIARA:

ay= 43 -7 |cos(%1; 6y = ’4J§ -7 ain(%]l.
HaiiaaTe occHOoBHOM nepuof PyEROHA:

a) y = sin (-22); By =-Itg ¥
5)y=cos(-x-g); r)y=ctg(2x+%’r.
BanumuTe HYIH QYHKINM:

a) y = sin(-2x); By = -% te
6)y=cos(—x—§); r)y=ctg(2x+‘%“.
Hoxaxure RepapercTso V3 sin(cosa)| < 1,5.



CAMOCTOATENbHAA PABOTA N2 22

OcHoBHLIe TpUuroHOMeTpuueckue dopmynb

- OCHOBHbIE CBEAEHUA

JAna npuBegeEMs BHpaxeHu#t Bupa sin (%k b a), cos (%k + a],

tg (% + 0:), ctg (% + a), TAe k —— HEKOTOpOR TEI0e YHCIY, O — YTOX

I yerpepTH, K BHIpUKeHHAM BHAA tsind, tcosa, *tgao, tetgo ne-
OOARIYIOTCH HopMyast npueefenus. DopMYAE NPHBEAEHMA JETKO
SATOMHHAIOTCA ¢ [MOMOIMILI0 MHEeMOHHYECKOTe mpaBmia: 1) ecam oT-
6paceBaeTcd [ejioe YHCIO W, TO B Npasoit sacTA (GOPMYABI 3aIHCH-
BAETCHA TA K¢ PYHKONA, eCIA OTOPACHBACTCA <«OOJYIEIOL* YHCIO

BHIA —752'2 (¢ — HeuéTHOe 4HCI0), TO HAZBAHHE HYHKIHA MEHAGTCH HA

+KOo(yHEIAIO» (CHHYC HA KOCHHYC, TAHTGHC HA KOTAEreHC M T, I.);
2) B mpasoft wacTH GOPMYALI CTABHTCA TOT 3HAK, KOTODBIH HMeeT
NepROHATANBEAA DYHKINA (YUHTHEBAA TO, YTO O — yroa I gyeTeeprH).

OcHoeHbie mpUuzoHOMempPUeCKue moxdecmea

(couTHOmMERUA MeXAY TPUNOHOMETPHUUSCKIMH DYHEKIHAMU OJJHOTO
apryMesTa)

sinfa + cos? =1;

gina _ a n .
st tgo (anmE sing - seco = tgQ), re o # 2 +7n, n € Z;
coa ol

wing - Ct8 (mmm cos o - coseca = ctg o), rAe O # AN, B € Z;

tga-ctga=1,rnea#%’,ne z;

1 n
1+tglo= am 1+ =seclo), rHeC £ =+ R, nE Z;
tg? ga( tgla ), TA 5

l+cig?a= (mma 1 + ctg?a = cosec® ), e £ wn, n e Z,

sin® o

MoAroTOBUTENbHLA BAPKAHT
1. ¥opocTuTe BRIpAKECHHE

tg(%" _ )-tg('.'r.+ @) - sin (% + a}-c03(§+a].



8.

4.

5.

. YOpocTATe BHIDAYKEHHE:

a) tgo ctga — sino 6) (ﬁ—l)-lﬂ;{g2 .

Haltaure sgpadyeHMs OCTAMBHEX TPHTMOHOMETPHIECKHX (YHEKOHI

yria , eclH H3BECTHO, 9T0 tgf = -—% n S?ﬂ < B < 2m,
N 2sin% 1+2cos3
JoxaxuTe TOMASCTBO = 2

o B '
2cos-2~ 1 231n2+s/§

8in 6° cos 12° 8in 24° cos 48°
gin 138° sin 102° cos B4° cos 66°°

Hailigure 3HAYCHHEe BHDAKEHEA
28inx + cosx

HaﬁnHTe m, ecaH tgx = 0,5-

BreruucanTe 3HAYEHNAE BRIDAKCHEA

(V1 - 5in®153° + \ftg® 207° - sin? 207°) - 5in 63°.

3Hana, u4To sina + cosc = 1,2, HaliguTe:
a) sina - cosa § 6) sin*a + cos®a .

Bapmanur 1
YIOpocTHTEe BRIpaXKeHWe
tg(g+ oz) tg(m - a) - coa(%“ + oc)- sin (7 — o).
¥npocTuTe BRIpAXteHHE:
a) tgo - ctgo + tg2P; 6) sina - tga + coscl.
Haifigure 3HaYeHNA OCTAJIBHMX TPHMOHOMETDHYeCKMX QYHKRIuH

yrna P, echu usBecTHo, 9T0 ctgf=-2,4 n g <p<m

I—Jgsin% 2+chos%

JlokamHTe TOXKACCTBO

\Ecos%—z Jgsin%+1-
) 12 10° ctg 30° tg 50° ctg 70°
HaituTe 3HAYEENS BRPAKEEHA 1g 20° ctg 40° tg 60° ctg 80°°

28inx +cosx
Haijiaure —— o ocain tgx = 2.
in 3sinx — 2cosx’ £

20



BriuncnuaTE 3HAYCHHE BHIDAMKCHUA

08 170° - /sin? 69° + cos? 21° - g2 170°
cos 201° :

3naga, aTo sino — cosa = (0,2, HafiguTe:
a) sindl - cosa; 6) sin®a — cos®a.

Bapwaur 2
¥npocrure BrIpaxeHne

ctg(2n - o) - tg(m ~- o) - sin(—g- + a)- cos (21 - o).

VOpocTHTe BepasKeBHe:
a) tgP - ctgP + ctg?u; 6) sino. + cosct - ctga.

HafiaaTe 3HAYEEAA OCTANBHBEIX TPHIOHOMETPHUYECKHX (vH
3n
2

\E—Jgsin% 1+J§eos%

BoosE-1 VBaind 2

_tg 5° etg 15° tg 26° ctg 35°
tg 65° otg 65° tg 75° ctg 85°

yraa B, ecnu uapecrHo, aro tgPf=—-0,76 1 = < < 2m,

I(OKSSR.HTG TOHACCTBO

HaijiauTe sHAYEHHE BHIPAMEHNT
Gsinx + Hcosx 5

Haitgure —————— ", ecyAa tgx = =
8cosx - 2ainx’ te 8

BrrancanTe 3HaYeHUEe BRIDAKeENA

ysin? 23° — cos? 67° - cos? 200°
cos 113° - ain 340°

Baasn, aro sina + cosa = 0,2, HafiyuTe:
a) sino - cos o 6) sin®a + cos®a.

BapumaHTr 3
VIIPOCTHTe BhRIDAXECHHE

ctg 3?"+a)-ctg(ﬂ—a)—sin(n+a)'oos(g+a).

VIpocTUTE BRIpAMKEHUE!

_ tga . 2y __1
a)tga+ctga+°°32a’ 6) tg2a + sin? ¢ p
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8. Halinwre aHAYEHMA OCTANBHAIX TPUTOHOMETPHYECKHX DyHKIUMH
4 3n

yraa B, ecam nssecrHo, uro tgP = 3% < B < 2m.
o 1—J§sm% 1+J§cos%
. HOKa¥XHTe TOMIECTBO = .
Jicos%ﬂl Jﬁsin% +1
8in 2° con 6°8in 18° cos 54°

5. HafianTe sHaveHHE BLRIDAMECHHA ain 126° 5in 96° cos 108° cos 88°"

3ginx - 2cosx _ 2
6. Hafimure 10 - 6 cos x” S 182 = 17

7. BauncianTe sHaYeEMe BHPAMKEHHA
(V1 - cos? 198° + Jotg? 167° - cos® 167°) - cos 77°.

8. 3mag, uto sina — cosa = 1,1, RafigHTe:
a) sina - cos o} 6) sin®a - cos?c.

CAMOCTOSATENIbHAA PABOTA N2 23

Dopmynbl CROXEHUS U UX CNeacTBUS

OCHOBHBIE CBEOEHUA

DoOpmYyNbl CRONERUS

cos (¢ + P) = cosccosf — sin asinp;

cos(c — PB) = cosccosP + sinasinp;

sin(o + B) = sinacos B + coso.sin f;

gin (o — B) = sinotcos B — coso.sin fi;

_ tea+tgh R x

tg(e+p) = I-tgatgp e & g T B 3
a+B#%+nk,n, m, ke Z;

tg(“‘ﬂ)=%,mea#g«+nn,ﬁaﬁ%+m,

a-B¢125+nk,n,m,heZ.

Dopryavs. 60IHHOZ0 GPZYMERNG
gin 2ct = 2sin o cos o
cos 20 = cos®ct — sino, mam cos20 = 2cosfa — 1, wnm cos2a =
=1-2sin’o;

2tga n n, nk
l_tgza.meaaé2+ﬂnua¢z+ 2,n,keZ.

g2

tg 2o =



PopMYyAbL NOROSUHHOZO ADZYMEHMA

W=
g - 5

ltg 2| Jl—?;:E, raeczn+ 2nn, ne Z,

mntg% =l"cﬂ, rhe ¢ £An, n & Z,
Bin o
mﬂtg m,rnea¢1t+2!tn,nez.
DopMyABL NOHUNEHUR CMENEHL
sin?q = 1~ c;s2a=
cos? o = 1+cos 2a.
2
Popuyavs yHusepcarvHoil nodcmanocsKy
1-tg22
cosoc=—2-, riectEN+ 2nn, ne Z;
1+tg2 2
2
2'cg‘E
sina:———-—-—z—-,r,qeaaﬁn+2ﬂn,ne Z;
1+ tg? E

2tg 2
tg(x——-—-z—- TR U £ N + 27n, n € Z.
1-tg? 2

Dopmyrvs npeolpasosaria CYMMbL UAY PAIHOCTMU
mpuzoHoMempuvecxux Qyrryuii 6 npoussedenue

costt + cosf = ZcosazﬂcosTB
cos — cogf = —2sina;Bsina;B:
singa + ginf = 251119‘—+--E TB;
sina —sinf = 2sin“;ﬁcos°°;ﬂ';



_ gin(ce + B) n 4 .
tga+tgl5—————mmcusﬁ,rnea¢ 2+rm.,B=b2+1tm,n,me Z;
tga-tgﬁ—w +1|:n,ﬁ1= =+mm,n,me Z.

rae o # =
coso.cosf’ a 2

dopuyan npeolpasosanus npoussederus
mpuzoHOMempurLecKkiix Qyrryul 8 cymmy UL PAIHOCTD

cos e cosP = %(oos(a ~B) + cos(x + B));
sinasinp = %(cos(a - B) - cos(a + B));
sincecosf = %(ain(oc - B) + sin (et + B)).

NMoAroTOBNTEONbHBWA BAPUANT
1. Hafigure aEaucHUe BRIDAYKEHNS; '

3n 31t T
sin — cos — + cos—— 8in —

4 12 12 2 2 T

a) —T 6) 1 - 8sin’ 16ms 16

gina + sin 2 + sin 3a
cos e + cos 20 + cos 3o

2. YopocTHTe BRIpAXKeHHE

3. Haiiaure:

i __8 3z,
a)cos(g—a),ecnncosa 17 T<t< 5
6)sin(a+ ) .s-c.rms1n0t=i Tea<m

41’ 2
) _2
B) tg o, ecau tg (’Z + oc) =3
4. Brruncnnre:
a) sin 105°; 6) cos -f-‘g-; B) tg (—15°).

5. Haiigure ocrphie yruel ¢ ¥ [} NpsAMOYTOALHOTO TPeyroJbHHUKA,
ecam gin 2¢ — sin{3a - P)=1

8. Jokamxnare ToxecTBO 8in 30 = 3sina — 4 sinaq.
7. Haiinure 3HaYenne BrIpaxenus cos 20° cos 40° cos 80°,
8. Halignre HapmGonbluee ¥ HAMMEHLINEE 3IHAYEHMEe BHIPANKEHHN

Jgsina — COS (L.
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1'

3.

6.

7.

Bapuant 1

HaiianaTe 3HaYCEREe BHPAIKECHAA:
n £ .M. =
CO8 — C08 — — 8S1nt — 81 —
a)—58 12 ?; 12. 6) sin 75° cos 75°.
sin E — 8n E

5in o — gin 3o + sin 5a — sin o

Yopocrure Bripaskenue cosa + cos 30 + cos b + coaTa’
Haitnure:
a)oos(g—a) ec.rmcosou=—%,ﬂ:<m<§2"—t
ﬁ)sin(-’35+u),ecmsina=%,g<a< ©
B) tg O, ecan tg(— - oc) %

. Belupcx|Te:

a) sin225%  6) cos ';g 8) cos (—-105°).

Hafigute ocTpHe yrias o ¥ [ OpAMOYronbHOTO TPEYTONBHHKA,
ecau cos2a — sin{o — B) = 1.

gin3u +sin0 _  sindo

Ao Hre AECTBO < sBx + cosce 1+ comdo

Haiiaure 3HAYeRNe BHpaxxeHud cos 36° - sin 18°.

Haliaure nanfoneinee M HANMeHBIIee 3HAYeHHA BHpAKeHHSA
28ina - 3coso.

Bapunauwr 2

. Haiijm‘re 3HAYEHWE BHIDAYKEHWA:
008 2 cos = + gin = gin —~
a) —3 éﬁ 3 _12.  6) 4cos?210° - sin?210°.
cos 1o + cos 1z
Vapocrure & P— €080, — co8 30 + cos bt — cos Ta

sin o + 8in 3¢t + 5in 50 + sin Ta

95



. Haiiaure:

n __15 3x,
a)coa[3+a),ecancosa— 17,n<a< 5
in (2 na= E
@) sm(6 oc), ecau sing = a1’ 3 <a<m
%L1
B) tZ ¢, ecIH tg(z + (x) =3
BuuucauTe:
a) sin240°  6)sind%; ) cos(=75°).

12’

. Hafianre ocTpele YraAKM O B B OpAMOYTOJILHOTO TPEYroJbHHKA,
ecau cos 20 + sin(o — B) = 0.

gin 30, — sina _ sin 40
cos8c — cosot  cosdo-1"

JOEaKHATe TOMAECTBO

7. HaiizaTe 3HaueHAe BRIpAXKeHRAA 8in 54° - cos 72°,

8. Haliaure mapbonsmee M HaMMeHELINEe 3HAYEHNA BEIDAKEHHH

3sina + 2cosa.

Bapuawt 3
Hajimure 3EaYeHHe BRIDAKEHU!

x I it L
ﬁ)Zsinm 008424 sin’ 24).

8in 8¢t + coz 20 — sinat
cos ¢ + 8in 20t — cos 3o’

. ¥OpocTaTe BHIpAXKeHNE

Haiimare:

T - 3m,
a)oos(6+oc),ecnncosa- 17,n<a< ke
in(2 ing =2 1 .
6)3111(3 a), ecnn 811111—41,2<11<1E,

B) tg o, ecam tg(% - cz) = %



4, Bruiuuncadre:

a) cos 135°; 6) sin I—g; B) tg(—75°).
§. HaitguTe ocTphle Yyriael ¢ 4 [} OpAMOYINOJBHOTC TPEYTONBHHKA,
ecym coso + sinfa ~ B =1.

8. HoxammuTre TORAECTBO cos 3t = 4cos’ o — Scosat .
7. HaitauTe sHagerre BeIipakeHHa sin 10° sin 30° sin 50° sin T0° .

8. Haiignre HanGoabllee M HAHMeHbIIEe JHAYEHHA BHIDAMKEHAH
sina + V3 ecosa,

CAMOCTOATENIbHAA PABOTA N2 24

OCHOBHbBIE NMOHATUA
n PopmMynnl KOMOUHATOPUKM

OCHOBHbIE CBEAEHWA

Onpegenenne. KoHeuHOoe MHOMECTBO, B KOTOPOM YCTAHOBJEH
IOPAAOK €r0 DIEMEHTOB, HASLIBAKT Hepecmanoskol. Yncao mepe-
CTAHOBOK M3 11 3JIeMeHTOB 0fi03HadaeTca P,.

Uncnao NMepecTaHOBOK M3 1 3MeMEHTOB MOXMCHO HAHTH 1o dopMmyae
P, = n! (mamoMauM, aron!=1-2-3 - .., - (n — )n).

Onpepenenune. PasMmewenuem U3 n 2JIEMEHTOB KOHEUHOTO
MHOMKecTBa 10 &, TAe & < n, HasslBalOT YIOPAAOYEHHOE MHOMKECTBO,
cofepxamee k 9aeMeHToR. UHca0 BCeX pasMelieHHH 13 7 5eMeHTOB
o k ofosuagaior A%, U3 onpegeneEns crexyeT, 9TO ABA PASIMEIICHNA
ABJNAKOTCA PASIHYIHBIMH, €CJIH DA3NMHYANIOTCA IJeMeHTaMHA HIH NMOpA~-
KOM 2JIEMEHTOB.

YUncao pasMmemienuil M3 n nmo 2 MOKEHO HAMTH mo QopMynre
AR =n(n - 1)n - 2)- ... - (n — k + 1), YaoBHee NONL3OBATLCH APY-

n!
{(n-mt
n = Rk DONYY8EeTCH 4YHCIO PAsMEHIeHME W2 n 1o R, KOTOpPoe MOMKHO
HafiTn mo dopMyise A} = n! (HAMOMHEM, YMTO IO ONpefeleHHID daKr-
ropuana 0! = 1), Jlerko EMaeTs, 9TO pasMeIOeHHe K3 7 IO 17 €CTh Ne-
pecTaHOBKA U3 N 3JIeMeHTOB, ¥ NIpH 3toM A5 = P,, IlonezHo# MoKeT
okasathesl hopmyna AF = p . ":}.

Onpenenenne. IIogMHOMECTES, COCTABJCHHBIE M3 N 2Je-
MEHTOB AAHHOTO MHOMECTBA M COLEKAamue # 3JeMeHTOE B KaX-
S0M ODODMHOMECTBEE, HAIBIBAIOT COYEMOHUAMI HI N 3NeMeHTOB
no k. B orruyne oT pasMenieHu#i, COYETAHHA DASAHYAITCA TOJNLKO

o7

roft popMynoit ans yMcaa pasMemeHHR U3 n o k: AX = IIpu



anemenTamu. Tax, mEO:KecTBa {a, b} u {b, a} — 3To ogHO H TO Ke
coueTaHue, ‘Iuciao coueTaHHil H3 7 PHEMEHTOB mo R oGosHAuaeTCH

CE. Yncno coyeranmii M3 n sieMeHTOB Do kB HaxoasT 1o dopmyse
n!
wmm CF = —— |
7 kNm - kY
'-Inc.no IMOIMHOMECTE MHOXKECTER H3 71 3Jd€MEHTOB MOMKeT GHTL
HafileHO KaK CYMMAa BCEX COUETAHWH W3 n BAEMEeHTOER mo K npH

k=0,1,2,...,0,Te.RKagk C2 + C2 + C2 + ., + C¥"! + C* = 2" 3a-

-k fe+1 k+1
MeTHM, YTO cIpaBefiuBn dopMyast Cf = Ch " u CF + Cp*' = CT 11,

Ot GOPMYNIE! JIETKC YBHACTE B TPEYroJbHOI TabiaHile, HASBIBAECMOH
«TpeyroiisHUE Ilackanas M pHpaxawineill 6uHoMUHANLHEe Koatdu-
OAEHTH NpH BO3BedeHNM GMHOMA B CTEIeHB 71,

b = AL
=%

NoaroToBuTEeNbHBIAW BAPUMAHT

1. Haiigure:
a) P; 6) A% B) C4.

2. CKOABKO YeTRIPEXIHAYEERIX THCE, ¥ KOTOPBIX BCe TGP pasIHy-
HEE, MOHQ COCTABHTL B3 nudp:
a)l, 2, 3, 4; 80,1,2,3,4?

3. CKOJBKO CYIIECTBYET PASANYHBIX BAPHAHTOR PACTHCAHHSA YPOKOB
HA OAHH K3 AHell HeJenu Ana 9 Kaacca, €CAH B 9TOT AeHL NOKHO
ORITH 6 YPOKOB, OPHYEM ABA DOCRIESHHX — YPORKH (DHIKVIBTYDEI,
& OoCTAJLHEIe YPOKH — aarebpa, reoMeTpH#, Qu3HKa M JHTepa-
Typa?

4, CKOIBKO CYIIECTBYET BAPHAHTOB PA3NHYHBIX MOCAJZOK TPOHX yua-
muxcAa HA 7 cBoDOAHEIX MECT B Kjaacce?

8. ¥V yuammxcea 9 Kaacca 15 yueGEbIx npeamMeToB. CROABKAMH CIO-
cofaMi 3aBYY MOSKET COCTABMTDL pACTTMCAHHE YDOKOB ANA 9 Kjacea
Ha OfHWH MeHh, €CJH B 9TOT ACHb AOMKHO OBITh CEMBb DA3NIHYHBIX
yporos?

6. V¥ yuesuxa na 12 yuebankos 3 yyefHuKa no MareMaruke. CKO/Ib-
KHMH cnocobaMK OH MOKeT BHOGpaTh § yueOHMKOE, ecliM B KAaX-
IBH H3 9THX KOMIIERTOB JOJIAKHE BOMTH Bee yueOHMKH MO Mare-
MaTaKe?

7. PemuTe B HATYPANbHLIX YHCAAX YPaBHEHHEe =120.

Bl&

BapuaHT 1

1. Halizure:
a) By; 6) A}; B) C}.



6‘

CrONBKO TPEXAHAYHEBIX YHces, ¥ KOTOPHIX Bece IHPPbl PARIHYHELE,
MOKHO COCTABHTL H3 mudp:
a)l, 3,5 6)0, 2,4, 8?7

CHONBKO CYIECTBYET PAMJIHYHLIX BADHAHTOB PACIHCAHKA YPOKOB
Ha OfMH H3 gHel Hegmeau A 9 KIACCA, €CHAH B 9TOT ACHb JOJIKHO
6B1TH 5 YPOKOB, HPHYEM MEPBBIM AOJKEH OBITH YPOK JMTEDATYDHI,
a OCTANBLHBIC YPOKKH — aarebpa, pusHira, ucTopna H GH3RVIsTYpa?

CRONLKO CYIIECTBYET BADHAHTOR PASMMYHEIX TOCAJOK ABOHX yda-
mHxca Ha 6 ceoBogEEIX MecT B KJaacce?

¥ yqammuxcea 9 kaacca 11 yueOGHbIX npeamMeToB. CKOARKHMHE CHO-
coDaMH 38BYY MOMKET COCTABHMTE PACITHCAHUE YPOKOB A 9 Kiacca
H& OQVH AC€HBb, €CJIH B 5TOT J€Hb JOJKHO OBITH IMeCTh PASAAYHEBIX
YPOKOE?

¥ yuennka 13 10 yuebuuxos 2 yuyedHuka oo MatemaTuke. CKOJb-
KHMH cIoCO08MH OH MOXMET BLIGDATE 5 VUeOHHKOB, €CJIH B KAMK-
ABIH W3 BTAX KOMILTEKTOB JOJKHE! BOHTH Bce YueBOHMKH IO MaTe-
MATHKE?
Aﬁ;ﬁ - 91.

A

PeurnTe B HATYPANBHBEIX 9HCIAX YPABHEHHE

Bapuwaunt 2

HaitauTe:
a)B; 6) A}  B)Ch

CKOJBKO TPEXIHAYHEBIX YHCE], ¥ KOTOPELX BCe LNGPhl DASIAYHELE,
MOKHO COCTABHTH U3 OH)P:
a)2,4,8 6)0,1, 5,97

CKONBKO CYINECTEYET PasJIMYHEIX BADHAHTOE PACHHCAHHA VPOKOB
HA OfHH K3 JHeH HeJeJH LIa 9 KJacca, eClIH B 3TOT JeHb JOMKHO
OBITE 5 YPOKOB, IPUYéM BTODHIM YPOKOM AQ/LEEH OBITh YDOK aJre-
OpEl, a OCTaJIbHBIE YPOKH — pPYCCKRI AsbIK, Ouosorud, reorpadus
N GH3KYALTYPA?

CKOABKO CYIECTBYET BAPDHAHTOB Pa3JHUHBIX MMOCANOK TPOHX Yua-
IAXcA Ha 5 cBOGOAHEIX MecT B KJacce?

¥V yuamuxca 9 kaacca 12 yuebumx npeameroB. CKONBKMMH CIIO-
CDﬁaMH saBy'-[ MOM{EeT COCTREATE PacIIACAHHEe YPOKOB OJIH g HJaacca
HA OJHH A€Hb, eCAH B PTOT JeHb JOJKHO OBITh IIeCTH PABAMYHBIX
YPOKOB?

¥V yuenmka u3 11 yyefunkop 2 yuebHura mo marematnke, Cronb-
Krmu crnocofamMu OH MoMeT BHOpaTh 6 yuye0HMKOB, eC/IH B KaiK-
OEIM U3 9THX KOMIJIEKTOB AOJIJKHEl BOUTH BCe yueOHUKH MO MaTe-
MATHKET



A -4 100

7. PemuTe B HATYPASNBHRIX YHCI8X YPaBHEHUS =

Bapwaut 3
1. Haitaure:
a) B; 6) A%; B) €3,
2. CKOIBKO HeTHIPEXIHAUHEBIX YHCE, ¥ KOTOPEIX Bee IUbPhI pasamy-
Hble, MOMKHO COCTAaBMTL M3 nudp: a} 9, 8, 7, 6;06)6, 7, 8, 9, 0?

3. CKONBKO cYIIecTBYeT Pa3jMYHBIX BAPHAHTOB PACIHCAHHA YPOKOB
Ha OFUH N3 AHell Hemenu aaa 9 Kiaacca, eClH B 9TOT HEeHE JOMHO
OhITE 7 YPOKOB, IpUYEM ABA NOCASAHMX — YPOKHM (PHUIKYILTYDEIL,
a ocTaJdbHEE YpOKH — anrebpa, reoMeTpHa, HCTOpHSA, reorpadms
H JauTepatrypa?

4. CKOABKO CYIIECTBYET BAPMAHTOB DANIHYHBIX MOCANOK HETBEPBIX
yyampuxcAa Ha 7 cBo0ORHBIX MecCT B Kjacce?

5. ¥ yuamuxca 9 knacca 15 yyebHEXx npeaMeToB. CKOALKHME CHO-
cobaMM 3aBYY MOMET COCTAEATH DACIHCAHNE YPOKOB And 9 kiaacca
HA OfHH AeHb, €CJH B 3TOT AeHb JOJKHO OBITH IECTh PASAHIHBIX

YPOKORB?

6. ¥ yueruka uz 11 yyeSuuxop 3 yyebunka o Mmaremarunke. CKoNb-
KHMH CIIoco0aM¥ OH MOKeT BRIGpATH 7 yUe0HHUKOB, €CJIH B KAaXK-
ABIH M3 3THX KOMIUIEKTOB RODKHBL BOHTH Bee yueGHMKH o MaTe-
MaTHKe?

8
7. PeminTe B HATYPANLHLIX YHCAAX YpPABHEHHe ﬁs = 60.

CAMOCTOATENBHAA PABOTA N2 25

InemMenHTbl TeOPUN BOPORTHOCTEN

OCHOBHLIE CBEAEHWSA

CobpITHE, ROTOPOE MOMKeT HPOH3OHTH, & MOXKET H He NPOH3OHTH,
HA3BIBAOT cayuaiibim cobuTHeM. OTHOLIEHNE YMCHAA OILTOE, B KO-
TOPBIX OPOH3OLINIO JAHHOe coOLITHE, K OOILEMY UKCAY BCEX HpOBEe-
JEHHERIX ONBITOB HA3HBAETCH wacmomol: cayualiHoro coberua, Ecanm
B AJIAAHOH CEPHH JKCHEPUMeHTOB CO cAydafHBIMH HCX0JaMM 3Have-
HHUA 4ACTOT GIMIKH K HEKOTOPOMY MOCTOSHHOMY HHCAY, TO 9T0 THC-
JI0 TMPUHUMAIOT 3A BePOATHOCThH JAHHOTO COBBITHA (CTATHCTHYECKOE
onpefejeHYe BEpOATHOCTH COBRITHA).

CoOBITHA, KOTODEIE HeNIb3A PA3OENHTH HA GoJlee NpOCThHIe, HABH-
BAIOTCA IACMEHMAPHbIMU COObmuAMY UAH ucxodamu. B pesynrTaTe
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oneITa 06A3aTENRHO HACTYIAET TOJBKO OJHO 2AeMEeHTAPHO® codriTHe,
TOJIBKO OKMH HCXO[. JIeMeHTAPHEE COORITH, IIAHCH KOTOPEIX PAB-
HBI, HASBIBAIOT PABHOB03MOMCHbIMY,. VlcX0oaEl, DK KOTOPEIX HACTYHA"
eT Heroropoe colHITHe, HASLIBAIOTCH (1AZ0NPUAMKLMI ANA HACTY-
IJIeHAA JAHEOTO COOBITHS.

QunpegeneHue. Bepoamnocmeio cobbimitas A HASKIBAETCH OT-
HOUIeHAe uymena GIarompuATHRIX AMS A HCXONOB K UHCHY BCEX paB-
HOBOBMOKHBIX AMS SaHHOTO cofeITHA Hexonos. OboaHaueHnme: P(A).
BepoATHOCTE COSHITUA DABHA CYMMe BEDOSTHOCTEH 3JJIeMeHTapHBIX
cobBITUll, GAATOIPHATCTBYIONINX 3TOMY COGRITHIO.

CobLITHe, KOTOpOe IMPOHCXOZHT B J1060M Ccaydae, HASHBAIOT J0-
cmoeepHbim. BeposTHOCTE AocTOBEpHOTO COGHITHA pasHa 1. Cofmrae,
KOTOpO€ IPH JAHHLIX YCHOBHAX ONBITA He OpoH3ciaéT HuKorga, Ha-
AEIBACTCH HEBOIMONCHLIM COOLITHeM. BepOATHOUTE HEBOBMOIKHOTO CO-
oulTus paBHa 0, CobrlTHe, BepOSATHOCTh KOTOPOTO OYeHh MANA, HA-
BBIBAIOT MAJ0BEPOSTMHBLM,

Eci¥ HexoTopoe caydatiHoe cOGRITHE COCTABAAIOT HECKOJIBKO 27e-
MEHTAPHEIX cOOLITHI, TO cyMMa BeposiTHocTell BeeX 37AeMEHTAPHHX
cobmTuit pasua 1. CobLITHEM, NPOMUGONOAONHLIM COSHTHI A, HA-
BLIBAIOT cOOBITHE, KOTOPOMY GJIAMOIDPHMATCTBYIOT BCE 3JIeMeHTapHLIe
cofsiTusd, He GnaronpuAaTcTByoMMe cobrrTio A. CobmTHE, TIPOTHBO-
OO HOe CODBITHIO A, oGosHAagawT A. ColrTiHA A B A HEZBIBAIOT
B3gUMHO IOPOTHBOMOJMOMHBIME HJIHN AOOOAHEHAAMH APYT AJIA APYrE.
Cnpagrepynmeo pabBescTBo P{4) + P(A) = 1.

Ecan co6mTAdA A 1 B He HMenoT obmux OIaronpHaTCTBYIOMUX
IEMEHTAPHEIX coORITHI, TO OHH He MOIYT HACTVIATE OJHOBPEMEHHO
B XOJZ€ OZHOTO H TOro ke onbiTa. Takue coOLITHA HASHEBAIOT Heco-
SMECTMHLLMU,

CoOriTe A U B HacTynaeT, ec/IM HACTYNSET XOTA GLL OAHO H3 co-
OniTH#A A 1 B. OT0o 03Ba4aer, YTo HacTymaer aubo A, aubo B, aufo 4
u B mecTe. BepoaTHOCTE 00beAMHeENA HECOBMECTHEIX COOLITHH paB-
Hi CyMMe HX BePOATHOCTeH, T. . P(A U B) = P(A) + P(B) — npasuio
CHAOMKEHAA HeCOBMECTHBIX COOBITHH.

CofBITHAA, BEpPOATHOCTE TOABNEHHEA KAMAOTD M3 KOTOPLIX He 3aBH-
CUT OT DOABJIeHHA WK He NOABJICHHA IPYTroro co0LITHA, HABKBAIOTCA
He3asucuMbiMi COONTHAMM. BepoATHOCTH COBMECTEOrO MOABJIEHMA
ABYX He3aBHCHMBIX COSHITHH papHA MPOA3BEAEHHIO BEPOATHOCTH IO~
ARIEHUA KamIoTo cOORTHA, T. €. P(A N B) = P(4) - P(B).

MoAroToBUTENGHDBIA BAPWAHT

1. Umeerca 35 kpacHEIX u 65 cuunx mapop. KakoBa BepOsSTHOCTE
cAygaiiHEIM 06pasoM B3ATh CHHME miap?

2. IInTe OAMHAAKOBEIX IAPOB DpoHyMepoBaEel oubpamu 1, 2, 3, 4,
5 " caomeHsl B KopoOKy. [Ilaphsl cayuailEeIM 00pasoM IO OSHOMY
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5.

2.

5‘

BRIHEMaIT. KakoBa BepoATHOCTE TOTO, YTO MADH GYAYT BLITARY-
THI B moCheaoBaTeapuoctn 1, 2, 3, 4, 57

M3 madp 1, 2, 3, 4, 5 cocTaBAA0T TPEXIHAYHOE THUEIO ¢ BeNo-
propaomumnca oudpamu, Kakosa BepOATHOCTL TOTO, YTO OVAET
COCTABJAHO YHCIAO, KpaTHoe 57

B onmoit kopofine 18 Terpapeil, 6 U3 KOTOPKIX B KNETKY, 4 B IpY-
roit — 8 rerpageit, 6 U3 KOTOPLIX B KAeTRY. Ha KOpPOSKH BHIHYIH
mo oguoil Terpazu. Kakosa peposATHOCTE TOrO, 910 0fe TeTpagH B
KIeTKy?

B mexe paborawT ABA CTaHKA. BepOATHOCTh MOJNOMKH B TedeHHe
CMEHH AJA 0JH0TO B3 HMX pasHa 0,05, a aaq apyroro — 0,08, Ka-
KOBA BEPOATEOCTEH TOro, uTo 00a CTAEKA B TeucHHe CMeHH GyAyT
padoTaTk Ge3 TONOMKH?

K omamnouagze mo MaTeMaTHRe roToearca 20 NeBATHKAACCHHKOB H
15 gecarurnaccurkor, Komanaa gomxHa HAaCYMTHIBATE 10 ueno-
Bek. Kakopa BepOATHOCTD TOro, UTO B KOMAHIE OKaXKeTcd 8 meBs-
THUKJIACCHHKOB?

Bapunaurt 1

Ha nonke mroabnodt 6ubamorern croar 15 yueORHKOB Do mMaTe-
MaTHEe B 35 yaeGENKOB no ¢pusaKe. KaxoBa BepOATHOCTS CAYIAM-
HEIM 06pasom BEIGPATL KEUTY oo GHauKe?

IHecTr 0ZAHAKOBEIX IIADOB OPOHYMEPOBAHE OHbpamu 1, 2, 3, 4,
5, 6 1 cnoxxensr 8 KOpobKy. IHlaper cayusaiineiM obpasoM mo oAHO-
My BERIHNMAKT. KaKOBa BEPOATHOCTH TOTO, YTC INAPH OYAYT BH-
HYThHI B DOCASOBATEILHOCTH YORIBAHAA HX HOMEPOB?

Az qadpp 1, 2, 4, 8 cocTapaawT TPEXIHAYROE YHCIO ¢ HEMOBTO-
pAImEMHAcA nadgpamua. Kakosa BepoaTHoCTs TOro, 4To Gyaer co-
CTABJASHO HEeYETHOE JHCAO?

B ogBoit Kopobke 10 getraneil, 2 A3 KOTOPLIX ¢ GPAKOM, & B APYIOi —
8 meraneit, 2 u3 KOoTOPRIX ¢ BpakoM, H3 xopofkma BRIHyAl no oxHON
Jerann. Kakopa BepOATHOCTS TOTO, 4TO obe geTanu c GpaxoM?

B nexe pafGoramT apa cTaHKa., BepoATHOCT: IONOMKH B TeYeHHE
CMeHH AJIST OJHOTO U3 HHX pasHa (0,25, a gna apyroro — 0,12. Ka-
KOBA BEPOATHOCTE TOro, 9To 0fa CTAHKA B TedeHHEe CMEHH! OYAYT
patoraTk Ges monoMKu?

K omuMOnafe oo MATEMATHKE MOTOBATCH 24 NeBATHKJIACCHHKE H
18 pecararaaccuukoB. KoMaRza HOMKHA HACIMTHIBATH 15 ueno-
Bex, Kakosa BepPOATHOCTE TOr0, 4TO B KOMaHAe OKaKerca 10 ge-
BATHKJIACCHUKOB?
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2.

3.
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Bapwant 2

Wmeercn 15 xpacHmx u 35 crEnx mapoe. Kakopa BepoATHOCTH
cnay9aftHeIM oGpasoM B3ATE cHEAMH map?

IITecTs 0ZAMHEAKOBKIX APOB MPOHYMepoBaHK nubpamu 1, 2, 3, 4,
5, 6 1 cnoxeEH B ROPOSKY,. Illapr cryvaitapiM 06pason mo oAHO-
My BRIHMMaiT. KakoBa BEepOATHOCTH TOTO, YUTO OIAPH GVAYT BhI-
HYTH! B IOCJEA0BATENLHOCTH BOSPACTAHNA HX HOMEPOB?

Hs nudp 1, 3, 5, 8 cocTaBAAIOT TPEXZHAYHOE YHUCITO ¢ HEIOBTO-
papmuMuaci ogadpama. Kakosa BEPOATHOCTE TOrO, TG HygeT co-
CTABACHO YETHOS YACJIO0T

B oanoit pase 12 xoHter, 4 M3 KOTOPHX ¢ PPYKTOBOH HAMMHEKOMH,
a B Apyroit Base 8 KoHdeT, 6 n3 KOoTopHX ¢ GPYKTOBOH HAYMHKOM.
Wz kaxmoif Bassl B3ANA DO ofHoA KoHGeTe, KakoBa BepOATHOCTE
TOro, 4To 06e KoHbeTh ¢ HpyKTOBO HAMMEKOM’?

JBa opyaua cTpensorT oo neaH. [leproe opyaue mopaykaeT menb
¢ pepoatHocTei0 0,9, BTOpoe — ¢ BepoaTHOocThIO 0,85. Kakopa Be-
POATHOCTE TOrQ, YTO, CASNAE N0 OZHOMY BRICTDEIY, ODYAHA HE 1O~
pasaT neas?

B kasapme Haxoaarca 6 cep:xaHToR H 28 pAROBRIX BOSHHOCHYIKA-
mux. Jina BROONHEBENA safgaHua Tpebyerca 8 congar. Kakopa Be-
POATHOCTE TOTO, 9TO GJIA BRIDOJHEHHA 3aJaHHA 6yayT BHIOpAHEL 4
ceprranTa?

Bapuaunt 3

. Hmeerca 5 kpacHelXx # 20 cmuux mapos. Kaxkosa BepoaTHOCTE

cayuafiHEIM o6pasoM B3ATH CHHNE map?

. BoceMb OAMHAKOBRIX MAPOB MPOHYMEpOBaHE oHdpamn 1, 2, 3, 4,

5, B, 7, 8 u cnoxkerH B kopobry. lllape cayuaiinriM ofipasoM mo
oAHOMY BHIHAMAioT. KAKOBA BepOATHOCTH TOTQ, YTO MAPHI GYAYT
BRIHYTH B IFOCIEAOBATEIBHOCTH BOSPACTAHUA HX HOMepOBT

Ha oudp 1, 3, 5, 7, 8 cocTapaAwT TPEX3RAYHOE YHCIO ¢ HEXo-
BTOpPARIHMHUCH THdpamu. KakoBa BepOATHOCTE TOre, uTo Gyaer
COCTARJIEHO YE6THOE YHCI0T

B opuo#l xopobke 10 xapamzameii, 2 U3 KOTODHX KDACHHIE, & B
Opyroit — 8 rapaRfammeit, 3 u3 KOTOPEIX Be KpacHHe. W3 Kopofior
ERIHEMAKT 00 OZHOMY Kapaaaamry. KakoBa BepOATHOCTH TOTO,
qTo 06a Kapasaama KpacHbie?

Jna opyzma crpenanT no nean. Ilepsoe opyane mopamaeT Heiab
¢ eepoatHocThio 0,7, BTOpoe -—— ¢ BepoATHocThIO 0,85. Kakxopa Be-
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POATHOCTE TOrQ, YTQ, CASAAE N0 OZHOMY BRICTDENY, OPYAUA HE 1O-
pazar oens? KakoBa BepodTHOCTE TOTO, YTO NPHU TEX Ke YCAOBHAX
neab Gymer mopaskena?

6. B xasapMe HAXOOATCA § cep’KAHTOR K 32 PAROBRIX BOSHHOCIYKA-
mux. Jlns eminonneHns szafaAus tpebyerca 10 compar. Kaxosa
BEPOATHOCTH TOTO, UTO A4S BHNONHEHNA 3axaHus OyxyT BRIGpAHL
2 cepxanra?



KOHTPOJIbHBIE PABOTb!

3.

. BusacHure, apaserca am yHEmHA f(x) =

. o paHHOMY rpadHKy KBAZpaTHYHON dyHK-

KOHTPOJIbHAA PABOTA N¢ 1

fnaBa 1. OyHKUMK, UX CBOWKCTBA U rpadmkn

MoAroTOBUTEGNAbHME BAPHUAHT

x-1¥-2x+1)°
x

qér-
Holt HIH HedéTHoH.

Ilpr xakKkoM gHaYEHMU HapaMeTpa a PYyHKUUA y = x*+ax -2
YGHB-&ET Ha NMPOMEXYTHKe (—-OO; 3] H BO3DACTAET HA INPOMEMYTHE
[3; +°°)? +y

Haitaute obnacTs sHaweHNt QyHKIMN:

)= ey

0 o) = 75

HocTpoitre rpaduk dyaxoum y=x2 —4x + a,
eC/N €6 HamMeHBIIee 3HAYEHHE PABHO 2.

unu ¥ = ax? + bx + ¢ (puc. 11) onpeaenute
3HAKHA KO3(PHALUHEETOE a, b, ¢ H 3HAK AHC-
kpumusanra D. Orser obracaure. Pxe. 11

dyuxuua y = f(x), onpegenéHEas Ha MBOMKECTBE BCeX NeHCTEBH-
TeJLHBEIX YHCeN, ABJIAeTcA 4YéTHOoiH. FI3BecTHO, uTO mpu x = 0
dynxnesa sagaérea dopmyaoit f(x) = x2 — 8x + 2. IlocTpoiite rpa-
duk dyEKUAEN ¥ = f(x) B ¢ ero HOMOLELK OOpeseXnTe:

a) HyJH QYVHKIHA;

0) Bce 3HAYEHHA APryMeHTa, OPH KOTOPRIX f(x) > 0;

B) OPOMENXYTKE MOHOTOHHOCTH,

T) MHOMKECTBO ZHaveHHit PyHKunH. 3anaiite JAHEYI0 DYHKIHAIO
onHOH QOpMYIcH,

. Hoerpoiite rpaduk GyEKIHYE i = i—:;| H € erg IOMOIILI YHKAKHA-

x=-1
x-2

Te KOJRYECTBO PEINeHHH ypaBHeHH:A I = g4 B 3aBUCHMOCTH OT
napaMeTpa a,
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Bapwauv 1

(2x + 3 + (2x - 3P
x

1. Busacuute, asagerca Ju dyExousa f(x) = aér-

HOI HIH HeYSTHOM.

2. Ilpn KaKOM SHAYEHWH NapaMeTpa ¢ pyHKIAA y = —x2 + ax + 1
BOSPACTAET HA MPOMEXYTKe (—o0; —1] m y6LIBAET HA IPOMEIKYTKE
[~1; +o0)?

3. Haitanre o61acTe 3HATCHEE QYHKITHH:

-2 = 2x-2
D= m e VPTG
4y 4. IlocrpoiiTe rpaduk GyaxmEy y =—x2 + 4x +
1 + a, ecan eé mHanboJbllice 3HAYEHHE pPAB-

HO _10

5. Ilo gaaHOMY rpatdhEKy KBaApaTAYHOI HyHE-
oME ¥ = ax? + bx + ¢ (puc. 12) onpegenuTe
sHaKH xoaddbuouenToB a, b, ¢ H 3HAK AHC-
rpumuganTa D, Orser obtacHUTE.

6. Oyukuua y = f(x), onpeneséEEan HA MHO-
MECTBe BCeX ACHCTBHTEABLHBIX YHCE, HBIA-
erTcA HAeuérHoii. WaspecrHO, uro Npr x = 0
dbyurnua aafaérca GopMyoi f{x) = x% — 4x.

Puc. 12 ITocTpoitTe rpadur dyaxnum y = f(x) H ¢

erc MoMOILILK ONpeAeJanTe:

a) HyJam QyHKIHH;

0) Bce 3HAYEHHS APTYMEHTA, IPH KoToprix f(x) > O;
B} DPOMEXYTKH MOHOTOHHOCTH;

T') MEOJKECTBO 3HAYeHHH PYHKIHNH.

7. Ilocrpoitre rpadux dyaKknEn ¥ = |2:_' 11| H C €70 NOMOLIBI0 VKAKH-
Te KOJHYECTEO pellleEnit ypasHeHNHA |2; — 1‘ = @ B 34BMCUMOCTH OT

mapamMerpa a.
BapwaHT 2

yéT-

1. BuiscHUTe, ABAAETCA A1 GYHRIMA f(x) = (2; j P ex -1

2 x+2
HOH ®IM HedéTHOMN.

2. [Ipu KakOM 3HaYEeHWUN napaMeTpa ¢ QyEKOua y = —x2 + ax — 1
BO3pACTAET Ha OPOMexyTHe (—oo; 2] 1 yOhIBAET HA NPOMENKYTHE
[2; +oe)?
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3’

HajiguTe 00macTs sHavennil GyHKIAN:

3 2x -4
e S a— B = a0,
a) f(x) 22 —dx+7 ) F(x) 22 -4x+5
ITocrpoiite rpaduk dyHrouy y = —~x2 + 2x + ¥
+ a, eciH eé HamGoNbmlee 3HAYeHHe pAB-
HO -1,

[To papHOMY rpaduKy KBaapaTauHoi GyHEK-
nuA y = ax? + bx + ¢ (pmc. 13) onpeaennre
sHaKH rKoadxpuEenToB a, b, ¢ H 3HAK AHNC-
wpuMurHaAETa D. OrReT 00BACHUTE.

Hy

®yHKIHEA ¥ = f(x), onpenenéHHan HA MHO- of 1
JReCTBe BceX AeMCTBHTENBLHLIX 4YHCE, AB-

agerca uérHolM, MsBecTHO, uTo npE x = 0

dbyEKIUA 3azaéTca Gopmynoi fx) = x% — x.

Hocrpoitre rpadme dyaruuE ¥y = f(x) u ¢

erg DOMOINLI} ONpeneJnTe: Puc. 13
a) Hynu GyEKINA;

0) Bce 3HAYEHNS ApPryMeHTa, IpH KoTopeix f(x) > 0;

B) OPOMEKYTKH MOHOTOHHOCTH;

T') MHOYKECTBO 3HAYEHHH QyHROUNA.

X
X

IocTpoiite rpaduk QyHKOUM i = | ; i‘ 4 ¢ €ro NOMOIILI0 YKaKH-

x-1
Te KOJIEYECTRO penieHHll ypaBHeHHA im = g B 3AaBHCHMOCTH OT
gapaMerpa a@.

BapuaHnTt 3

4 4
@x-3' (@x+3t
x+1 x-1

BriacanTe, spagerca g Gynkous f(x) =

HOi AITHM HEeYETHOI.

. TIpu xaxoM sHaueEmH mapamerpa @ dyErRnEx y = 2x2 + gx + 1

yOLIBAET HA OpoMeXyTKe (—©°; 1] M BospacTaeT Ha NPOMERYTKe
[1; +o0)?

Haitaure o6aacTh sEaveHHid QyHKIENA;

D) =gy 9=

ITocTpoitte rpadux dysxuau y = x* + 2x + a, ecnu e& HauMMeHDb-
mee 3HaYeHne pasHo —2.
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7.

3.

. PelnuTe HepaBEHCTBO

¥4 5. ITo naRAOMY TPAGHKY KBAZPATHIHON QYHK-
: uud ¥ = ax® + bx + ¢ (puc. 14) onpegennte

SHAKH KoodwhunmenToE a, b, ¢ M aHaAK g@C-

KpuvnaaaaTa D, OrBeT ObBLACHMTE,

6. ©@yaruua y = f(x), onpesenéEEAA Ha MHO-
JKECTBE BCEX AeHCTBHTEJNbHEIX YUCENa, fAB-
asercst uérHoit, Hasectrno, gTo mpu x > 0
dyakmua 3agaérca qopmMynoit f(x) = —x2 -
- 3x + 4. Ilocrpoiite rpadmk GYHKIUAA
¥ = f(x) 1 ¢ ero moMOWIBIO OIPEREINTE:

a) Hyn1H QYHKIIHH;

G) Bce 3HAYEHHA APryMeHTA, OPY KOTODHIX
fix) > 0;

B) NPOMEMYTKH MOHOTOHHOCTH;

T) MHOXeCTBO 3HAYeHHHT GYHKUHH. 3agaiite Aanpyle (QYHKIIHO

onHoi dopMmynoii.

Puc. 14

x+1
x-2

IMoctpoiire rpadmk pyHKIMM § = | | H ¢ ery OOMOLIBH YKAKHTE

-+
KOIHYeCTBO pelnenHil YPABHEHEHA |—'¥-—-——;| = @ B 3ABHCHMOCTH OT IIa-

x
paMeTpa a.

KOHTPONIbHAA PABOTA N¢ 2

lnaesa 2. YpaBHeHUS U HepPaBeHCTRA
C OAHOW NepemMeHHOoN

NMoaroToBuTENLHLIAR BAPWMAHT

(! —7x - 8){x — VB3)
(x+ 24 - %)
15
%% - 4lxl’
HaiianTte obnacts onpegenennsa GyEKIAR
1

y=v12+x-x%* + .
:}2|0,5—x|—5

Pemute ypasnenme x! — 4x* — 23x% + 24x — 3 = 0 pasmomenHeMm
Ha MHOMXHTENH (MOXeT OHTh, METONOM HeollpeRedéHHEIX koaddu-
IMedATOR).

= 0,

PemnTte ypasHenue x* — 4{x| - 2 =
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5.

6‘

40

. PellATe HEPABECHCTEBO

242 = 5x = 5lx -3 +17
= 1.
xR tx+2
Haiigure Bce 3HAYMeHHsA napamerpa b, IDH KOTOpHIX YpABHEHHE
22 +(2b-1)x —4b -2
Vox? - 8x +1

PemunTe HepaBeHCTEO

= 0 NUMeeT POBHC OIHH KODEHbB.

Bapuant 1

(22 - 6x + B)(x — 28
(x + 03 - =P = 0.

2
322 - 2lx +1°

HaiianTte cbaacTs onpegeneEna GyHKIAN

1
= B+l + .
Y Va? ~3x-10

Pemmre ypaeerme x? + 2x% — 1422 - 11x — 2 = 0 pasnoxenneM
Ha MEOJKHTERH (MO3KeT ObiTh, METONOM HeolpeReaéERHX Koaddu-
IIASHTOR).

Pemure ypasHerne 3x% — 2|x| + 2 =

2[x—1)5—3|x-1|+3>
(x-1F+1 1.

HajiguTe Bce 3HavYeHUid mapaMerpa b, NIpH KOTODEIX YpaBHEHUe
x% - (2b+3)x + 5% + 3b
x2 -9

Penmre HepAEBEHCTBO

= {) *MeeT POBHO OJUH KOPEHb.

BapuaHnrt 2

(22 —4x - 5)(x + 1) >0

Pelnurre AepaBeHCTBO
P (x + 298 - x)°

21
%2 - 4lxl +10°

Haitaure o0aacTs onpegeneHns HyHKIMN

=Va? - 6x T+l
y * :}2—3:;

Pemure ypapuenne x* + 8x% — 18x% — x + 2 = 0 pasnosceHueM Ha
MEOXHTEAR (MOXMeT OLITE, MeTOAOM HeonpeeXéHHBIX Koadhdamu-
€HTOR).

Pemmre ypasuense x° — 4lx| + 6 =

(x+22-3lx+2-3
lx+2+2

PerunTe HepARBHCTRO % 1.
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6. Haitaure Bce 2HAaYeHHN mapaMmerpa b, NPH KOTOpHX YpPABHEHHeE
24+ (1-2Dx+b -b
x -4

= () gMeeT POBHO OAEH KODEHb.

BapwaHnt 3

— 2
1. Pemmure HepaBeHCTRO (e iz + 2 o 0.

x3
2 30
2. Pemmure ypasuenne x> + 2|x| — 13 = ———.
xt + 2zl
3. Haiiaure oGaacTe onpeseneHrs GyHEKIANA
=V6-x-x- 1
v Jx+3-3

4. Pemure ypapteHue x* — x® — 6x2 + 5x — 1 = 0 pasnoKeHUeM Ha
MHOMHUTENH.

(2x — 112 - 312x -1
(2x-12 +1
6. Haitqure Bce sHaueHHs DapaMeTpa b, IpM KOTOPHX YpABHEHHE

24 (Brlx— 202 b
lx —11-2

20,

5. PemnTe HepABEHCTBO

= () AMeeT POBHO CAWH KOPEHB.

KOHTPONIbHAA PABOTA N2 3

MMasa 3. Cuctemsl ypasHeHMA U cCUCTEMbM
HepaBseHCTBE C OBYMSA NepeMeHHbIMA
NoaroToBuTEeNRbHbLIA BApUMANT
1. Pemare cHcTeMy ypaBHeHHA:
2 = 2 2 _

a):t:+3acy-10 & x° +y 25
2x-y =28 xy = =12,

2. Haobpasure $HTYDY, 3alaBaeMyI0 CHCTEMOH HEPABEHCTR

x2 + % >4,
lxl < 2, i HaliAuTe eé IACIAAL.
7l <2,
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3. HaiinnTe MEOKECTBO pellleHH CACTEME YPaBHEHHH

(x - 2yNbx + 2y) = O
22 —xy+yt =12

4. [lopora oT CTAaHUHMH AC O3€pa HAET CHAYaJa B TOpY, 4 3aTeM IOA
ropy. Ilemexox Ea noAEéMe mMEX O CKOPOCTLIO HA 2 KM/4 MeHb-
mekt, yeM Ha cmycke. PaccToanne xo osepa nemexon npomeén 3a 1 4,
a Ha ofpaTHHH OyThL OH zarpaTmia Ha 5 MuH Gonpme. Haitnute
CKOPOCTh DEMeX0Ra HA MOABREME H HA COYCKe, eclid paccToAHUe
OT CTAHIHH A0 03epa PABHO 5 KM.

5. B xoopauHaTHOH IJIOCKOCTH NOCTPOITE MHOMECTBQ TOYEK,
KOODAHHATEL HKOTOPERIX YAOBJIETBODAKT CHCTEMEe HepDABEHCTE

y2x-4x+3
y-x<3
TOUKy ¢ HauGonbmelt opauaaToi.

s H VKAMKHTE TOUKY ¢ HaUMeHBIIeH opAHMHATON 1

242 -y +xy+8y-2=0

6. PemuTe cacTEMY YPABHEHH
2+t =1,

Bapunant 1
1. PemuTte cucTeMy YPABHEHHI:
z = — 2 2 -
a)y+33|:y 8 6)x+y 58
x+ 3y = 10 xy = 21,

2. MzobGpasute dburypy, sagapaeMyo CHCTEMON HEDABCHCTE
(x-12+(@y+2224
Ix-1<2 U HalZATe €€ IIomans.
¥ +2 <2

3. Haiianre MHOMKECTEBO PEIEHMI CACTEMb] YPARHEHHH

(Bx - 2y)x -4y) = 0
x% - 8xy + 24 = 6.

4. Ilo TedeHWIc peKH PACNONOKEHE TPH npHcrauu: 4, B u C, npu-
yém AB = 12 km, BC = 8 km. KaTep, oTnpasHBIIACE M3 A, Jomén
go C u, norepHyB 06paTHO, NpubLIT B B, saTpaTHe Ha BeCh OyTR
HOATOpA Yaca. 3aTeM KaTep OTUPABHJCH B A M TYT e BepHYICT
B B, satpaTur Ha 3aToT nyts 1 u 21 maa. Hafigure cobGeTeeHHY0O
CKOPOCTE RATEPA H CKODOCTH TEUEHHA DERH.
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6.

4.

6.

B xoopanraTHOH nrocKocTH TOCTpOfiTe MHOXECTBO TOUEK, KOODXH-
y>xt —4x
y-—x<6,

H YKAXKHTe TOUKY ¢ HAMMeHbIeH OpaAuHATON M TOUKY ¢ HAMOOIB-
meit opAMEATON.

HATH KOTOPRIX YAORJETBOPAIOT CHCTEME HEPABEHCTE {

2 _9p2 L ey o =
Pemure cucremy ypapHeHRH 3y ~ 22" —xy -5y +2=0
2 +y2 =1,

BapuwaHTt 2
PemuTe cucTeMy ypaBHeHMIA:
2 = 2 2 _
a){x +4xy = 21 6 %ty 52
3x—-y=28; xy = 24,
Haobpaswre $Arypy, 3aJaBReMyI0 CHCTEMOH HepABEHCTE

(x+1F +(y-2P >0
lx+1<3 1 HaftAUTe eé MIOMAKE.
ly-2/<83,

HafianTe MHEOMRECTBO pEIeHNH CHCTEMBl YpaBHeHHHA
(x —4y)2x + 5y} = 0
2 + xy - 2y = 28,

Paccroanue MeXXAY AByMsa TopogaMm, papmoe 480 km, macca-
JRUPCKMIE Noe3a NoJyKeH NpPOXOANTH Ha 2 1 GeicTpee, YeM TOBAP-
Huit, H3-26 peMOHTa MyTell DaccaRHpeKuil moes BREIHYXAeH GBI
YMeHBIIETE CKOPOCTs HAa § KM/4, a ToBapHEIH — HA 12 kM/4, B
pesyJaLTaTe HA NYTh MexAY TOpOoJaMH TOBADHHI Moean 3ATPATHI
Ha 3 7 20 MunE Oonblre, ueM naccasrupckuil noeax. Haiiaure cxo-
POCTE TOBAPDHOTO H CKOPOCTb MACCAMKHPCKOTO TOe3za.

B rkoopamHaTHOH mIockoCcTH mOCTpoilTe MHOMECTBO TOYeK,
KOODAMHATH KOTOPEIX YAOBIETBOPHIOT CHCTEME& HEDPABEHCTB
y2x?-2x

y-—x<4,
KY ¢ HauGonbmed opArHATOIMH.

H YEAXHTE TOUKY C HauMeHbITe i OMHH&TOﬁ H TO9-

2x? - P - xy-3y-2=0
-y =1.
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BapunaHnt 3

. Peumnre cacremy ypagHeHHit:

a) {x2 +2xy = 16 5) {x2 +y? =29
dx —y = b

HsobpasuTe ¢urypy, 3a/apaeMyio CHCTEMOH HepABEHCTH
2 +y’<4
{Ixi +yl =2,
HalfignTe MEOMECTBC PEIICHAR CHCTEeMK YPABHEeHHH
(x +4p)5x - 2y) = 0

{2.1|cz -3xy +y® = 27.

xy = 10.

Haligure eé mWAOLIAAE.

Morepaaa neaka opomiaa 21 KM N0 TeYeHHAI0 peKH H BePDHYJIACD
o0paTHO, BaTPATHB Ha Bech OyTh 2 4 40 Mun. B gpyroii pas Ta xe
MOTOPHAHA JOJKA NPOIINA mo TedeHH:) pekm 18 KM um 14 kM —
NpPOTHEB TeYeHUA, 3ATPATHE Ha 9T0T OyTh 2 u. Haligure coficTBer-
HYH CKOPOCTh MOTOPHOM JIOIKYM M CKOPOCTE TEIEHHAA PEKH.

B XOOpDAMEATHOH NJOCKOCTH NIOCTPOHTe MHOMECTBO TOUEK,
KOOPAMHATEL KOTODHIX VIOBJIETBOPAIT CHCTEME HEDABEHCTE

y>x?-6x+8
y—x<8,
TOUKY ¢ Haubonbmel opaAnEATOM.

H YK8EHTEe TOUKY C HauMeHblIei op.mna'roﬁ A

x2 -2yt —xy+3y-1=0

PemmnTe cACTEMY YPaBHEHHI {
2 +y? =1,

KOHTPOJIbHAAA PABOTA N2 4

Fnasa 4. NMocnepoBarensHOCTW

MoAroToBMTENbHBMA BaAPUAHT

. HalignTe cTO CEMBAECAT NMePBYK NUGPY NOCTe 3ATATOR B AecaTHY-

HOH 38IIACH 9HCJA:
1, 5
a) gs 6) 29

BLIYHCAHTE MPEAeIk

2 . . 3n + 4
8) lim == 6)311_’11‘}0[1+3 ( ”’ B) lim 73
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3.

4I

ITocnegoBaTeALBEOCTD (X,) 3agaua GOPMYAOH 7-TO YICHA
8r+3
5n-1
f) NoCcAeAOBATENRHOCTE (X,) YORIBAIOMA;
6) x, > 1,6 gna awbeix n € N,

B aprdpMeTudeckoll NporpeccHu ¢yMMa CeALMOTO H TPHHARIATOTO
9JIeHOB PaBHA 5, A PASHOCTH OAMHHANUIATOTO M BOCEMHAZIATOTO
41eHOB paBHa 7. HalifuTe uico wieHOB NporpeccHy, He ODPeBLI-
MANIMUX 00 afcoMOTHOH Beauwaunae 50.

Xp =

, rae n € N. lloxkaxknaTe, 9T0:

. CyMMa uneHOB (ECKOHEUHON reOMeTPHUECKOM mporpeccAr paBHA

%, a cyMmMa Ky0OB e€ 4/eHOE pAEHA ;ﬁ Haitgnte cyMMy KBagpa-

TOB 4JIEHOB IIPOTPECCHH.

CyMMa TpEX THCEN, COCTABAAKINHX TeOMETDPHIECKYIO Oporpec-
cHIO, paBEa 26. Ecan neproe MHCIO OCTABHTH Oe3 H3MeHEHUSA, BTO-
po€ YBEJIHYHTEL HA 3, 4 TPEThE YMEHLIOHTEL HA 2, TO NOJIyYeHHLHIE
yucaa OYAVT COCTABAATE apAdMeTHIeCKYI0 Tporpeccrio. HaliguTe
HCXOAHBIE TACIA.

Bapwanrt 1

. HadiguTe cTo ceMpaecaT mepsylo DAGPY NocHe 3anaTol B AeCATHY-

HOH 3amHMcH YHCAa i.

44
. BHUMCINTE npegenn:
1 ( "J n+3
Q) Lm ey O lim(3-2 ( ) B) im T3
. HocnenorarenbHOCTE (X;) sanana GopMysoi n-ro 1wieHa
_4dn-1 .
X, = [ rae n € N. Joxaxure, 9ro;

8) NOCHeZOBATENEHOCTE (X,) BOSPACTRIOIIAA;

6) x, < 1% opH Becex n € N.

. YeTrépTrii unen apudmMernyeckoii nporpeccun pageH 1. Ilpu ka-

KOM 3HA9Y€HHH PASHOCTH NPOrpeccHMH CYMMA IONAPHEIX NPOH3IBE-
ACHHH DepBBIX TPEX WIEHOB OPOTpeccHH OyAeT HauMenbineii?

CyMma Ky0oB 4ieHOB GeCKOHEYHON veoue'rpmec!coﬁ NPOTpPeccHH
OTHOCHTCH K CYMMe KBAJIPATOE eéé WIEHOB KaR Haz.rmfre TpeTHH
4

9UIeH OPOTPeccHH, eCiM CYMMA NepPBRIX JBYX eé WIeHOB PARHA 3
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6.

Cymma Tpéx 4ACes, COCTARTAIOININX re¢OMeTPHUYECKYE: IpoTrpec-
cHIo, pasHa 21. Ecan meproe uHCI0 OCTABATE Oe3 M3MeHEHH?, BRTO-
poe VBEJHUHTH Ha 6, a TpeThe YBEJMUHTH Ha 3, TO DOXy4YeHHHE
qHCIs 6yAYT COCTARIATE apudgMeTHYeCcKy0 mporpeccHio. Halinure
HCXOOHKE TACAA.

BapwaHTt 2
Hafinure cTo ceMbAecHAT MePBYI0 MHGQPY HocHe 3a0ATOH B JeCHTHY-

HOI 3amncH yHcia i

37"
BRIMHCAHTe npegennbl:
4 . " 4n -3
a) lim ——=i  6) nh_ﬂ[z 4 [ ) ] B) lim -
IocnenopaTenbHOCTD (X,) 3aaana GoOpMyaoH n-ro ITaeHA
X, = i: ¥ ;, rae n € N, JTokaxure, 910:

a) NOCIeZOBATENBHOCTE {X,;) yORIBAMIA;

6)x,,>%npnncexneN.

IlepBHIil 9neH apudMeTHueckoi nporpeccnn paeen 1. IIpu raxom
3HAYEeHWH PaSHOCTH MPOrpeccHH CYyMMAa HOmAPHEIX NPOH3BeJeHHI
BTOpAOrC, TPETHETO M UETBEPTOrO 4YNEHOB mporpeccMH GyJeT HaH-
MeHbuyei?

Cymma RyGOB wieHOB GeCKOHEIHOI reome'rpnqecaoﬁ oporpeccHn
OTHOCHTCH K CYMMe KEAJIPATOE €8 YJIeHOB RaR = Ha.ﬁ,qn're Tpe-

THI{ 9j1eH IPOrpeccHH, ec/lA CYMMAa MePBHX ABYX eé 1NIeHOE PABHA
1, 250

CymMma TpEX uHUCceN, COCTABJAKINHX TeOMeTPHUECKYIO Nporpec-
cum, pakHa 35. Eciu neproe uncng yBeadunTs Ha 2, BTODOE OCTA-
BUTE O3 A3MEeHeHHA, 8 TPEeTHe VMEHBIIHTE HA 7, TO MOAYICHHKE
yucaa 6yAYT cocTaBNATE apHGMeTHIECKYIO mporpeccHio. Hafigure
HCXOMHRIES YHCTA.

BapmaunTt 3

. Hailgute cTO ceMbAecAT HepByIo NUGDY OCHe 3a0ATOH B AecCATHAY-

HOt samHCcH YMCaA;

5_ 17
a) 8’ 6) 22
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2‘

Briuncaure npegess:

28 : {2Y). i d-n
om s o[ (E} 0 um i
IlocnepoBaTenbHOCTE (X,) 3agana GOPMYNOH n-ro YAeHA

_n+7 .
Yo =5 TAE N E N. Hokamxnre, uro:

8) DoCJIeACBATENILHOCTE (X,) YORIBAIOIAM,
&) x, > 0,5 ana moberx n € N.

B apwpmMeTHUeCKOH OPOrpeccnt CyMMa MIATOLC H JeCATONO U1eHOB
paBEa 15, a pazHOoCTh OAMHHAZNATOTO B OATHAAIATOrO WISHOB
paBHAa 8. HaliauTe 4HCAO YNEHOB NIPOTPECCHH, HE IPEeBHIIIAKIIIX
mo alGcomoTROit Beanuune 40.

CymMma uneHOB OeCKOHETHOH reOMETPHUYECKOH HOpOrpeccHmM pas-

Ha 4, a cyMMa Ky0oB e€ OJIeHOB paBHA 9%. Hafigure cyMMy KBa-
JAPATOB 4IEHOB OPATPeccHH,

Cymma Tpéx umces, COCTARISIIOIIMX CeOMETPHYECKYH MpOTpec-
¢H0, papea 26. Ecoma TpeThbe uMCNI0 YMEHBIUATE Ha 8, TO HDOIY-
YeHHHe YHCIa OVAYT COCTABIATE ApHOMETHYECKYI0 IDOTDECCHI).
Hailnure HexonHuie YHcas,

KOHTPONbHAA PABOTA N2 §

MNmasa 5. CreneHM U KOPHKU

NoAroToBUTeNbHbLIW BaAapHAaHT

IIpeacraseTe B BUAS NPOUSBEACHNUA BHIPAKeHUE:
1

) ¥r+x%  OVr-520%+4 BT 427,

HaiignTte Bce mapH PALMOHANBHEIX 4Hnces BuAa (a; b), AN KOTO-
1

PHX BHIIOAHASTCHA PABEHCTBO (7 + bJﬁ)‘ = va - V3.

. IIpe.nc'raBLTe BRIpAKEHHE B BHAE CTENIeHN ¢ EATYPAJIBHHM NOKa3a-

TEJeM:

1 2
a) ¥x? +22% + 1 ﬁ)x+s-(x3+2-¥/§)+8.
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. Pemmnre ypaBHeHHe

14-1
_ 3 3
. YnpocTHTe BHIpasKeHHe [x2 X 2. Y+ 1] : {1 rx J .

Coxparure apobn:
0.7 _ _ -
Jx - 82 x+x2 -6

Kaxoe ua ancesn 6amsxe x eguwange: 1,25 - 30,8 umm 0,8 - 31,257

a

2 1yt 1y
x8 — x8 32 x8
¥apocTHTe BEIDAXKeHHE 5 + Yx< |- = .
8 _

4(x+2]43x—2—xs/;—\f‘§=0
Yu? - 2Yx + 5

Bapuwaut 1

. Hpenc'ranme B BHAE IDON3BEIeHHA BRIpAKeHHE:
1

a) Jx - 3x;; 6) Vx + 4202 _ 5 B) x — 8.

. HaiizguTe Bce mapsl panHoHAILHEX (@; &), 118 KOTODHX BHIITOJHA-

eTCH PABeHCTBO (15 + a\/!_i)u'% =6 - b)“'a.

N HpeﬂCTaBLTe BRIDAMEHHE B BHE CTEIIeHH C HATYPDAJbHBIM MMOKA3A-

TeNeM:
2 1 2 1
a) x% — 4x% + 4; 6) x +3x%® + 3x% + 1,
. Coxpatrure apobn:
4
3x5 - x | x% - 27Jx . 2Vx + 4
a) —F/————; Y B) ————.
5Jx - 1503 x+3x05 4+ 0

x-x2-6

. Kakoe us gsyx uncen 6nmsice k eguraune: 2,5 - 0,4 wim 0,4 - /2,57

1

2

%% -1 1_ b
Penrzre ypasmerme 3£Y% * \/;1_5; -2Bx+20W2xr -1 _ o
2x3 - 6¥x +5

Bapuant 2

IIpescTasnhTe B BUAE MPONIBEACHUA BHIDAMKEHUE:
1
a) Vx + 2x%; 6) Vx + 4202 4+ 3; B) x + 8.
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. Hafizure Bce maprl pAmuoRANBHREX (@; #), 714 KOTOPBLIX BHITOJIHA-
0,5 0,25
ercs pasenerso (Va — vb) = (5-+21).

f HPEACTaBbTe BREIPDAMKEHHE B B e CTEOeHH C HATYDAJABHAEIM IIOKA34-

TeJIEM:
1 1 2 1

a) x3 + 4x% + 4; 6) x — 8x% + 8x% - 1.

. CoxpatuTe I1p06B:
4

) 2x% - x 6 %% +27Jx | 5) 3Wx +6
5Jx ~ 10x03’ x - 3x%5 4+ 9’ I
x—-x°-6
. Karkoe Ha apyx uncen 6nmxe X ¢ JAHULIE: ,f HJII-I ?

2
2 3 _ B

. ¥IpocTHTe BHIpAMKeHHE [1 +2-x% - x1+ X ] : [l xJ
341/ \1-a8

20+ VBx —1 - xJx —Jx _
. Pemure ypaBHOHHE
\[‘_ 2¥x + 2

BapmaHT 3

N Hpenc'ranb're B BHOEe NPOH3BEIEHHA BHpaJRBHHB:
1
a) ¥x + x2; 6) vz + 6x%2 + §; B) x%75 — 125,

. HaiiznTe BCe maphl pagHOHANBHKX uncen Buja (g; b), ana koro-
1

PHX BHIDONHAETCHE PAREHCTRO (b - 45)" = V5 - a.

. an,II;CTaBI:Te BHIDAKEHHUE B BHAE CTellenH ¢ HATYDAJBHEIM NOKA3A-
TeJneM:

2
a) ¥x? — 6202 + 9; ﬁ)x—ﬁ-(x3—2-¥/§)~
. Co:cpa-rn-re Apolb:

10x - 2x, 2+ Jx 2Jx — 4
a) H ) ———— B) ——F.
0.3 — 205 + 1 1
x - 50 r-x x-5x2+8
. Kaxoe us umcen 6ame k eguaune: 1,6 - 0,675 uau 0,675 - 1,67
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6. ¥YnpoCTHTe BEIpajKeHHE

g 1 1
[xg—x3+l} _8¥x -1 ,[x+1 ]‘1
1 i3 -
3 x+1 Jg—l

7. HocTpofiTe rpaguk GYHKIMK

FNT

l(a + x) __2a

dla - x (a—x)z_la_l_ 1 cat -2t
1 2 a® + x%a2 ax®

(a + x)*(a - x)y 0%

KOHTPOJNbHAA PABOTA N2 6

Maea 6. TpuroHomerpuyeckme GyHKUNN
M UX CBOWUCTBA

MoArovToBUTeNbHMW BAPMAHT

1. Haiigure cos 20t 1 tg(a + %), ecau ging = -%, 3?“ < o< 2n

cosct — cos4dd + cos 7ol — cos 100
sin o + sin 40t + sin Tet + sin 100’

\@sin%

P L o4 )

2. ¥npocTaTe BLIpasKenHe
3. Hoxamure To:aecTso tgct +cosict—1 =

4, IIyete o, B ¥ ¥ — yraml TpeyroanHuKa, JOKAKHTE, YTO:

sinoe _ .
) ginfsiny ctgP +ctey;
G)sina + sinP + siny = 4008%008%008%.
sin 20° + 28in 40° - sin 100°

J1 - cos? 320°

3. ¥opocTuTe BHIpAXREHHE

6. Briumcaure sin 18°,
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. Jloka:xuTe ToKASCTBO sin® o + cogb o =

. BoluscaATe

Bapwaunt 1

. Hai 20w tg(a - ) ina =+, 2 :
alAuTe cos 2¢ 1 tg |t 1) ecmasina 72 <A<
¥YnpocTaTe BEIDAYKEHHE:
S N ¢ A DU S | R
a) 4sin (1- E) sin (Z + 5) sin o
1
6)1+ o ctg o - tZ 20t

3 + cos 4o

HMoraxure ToxzecTso sint o + cos? o = 7]

Haitaure cos 200, ecan

sin 2¢ - sin 5¢ - cos(E - Ta) - cos 20 - cos(E + 50!) s co8 70 =

2 2

cos 20° + cos 40° + cos 100°

BrruncauTe
J1 - cos 260°

JlORAMHUTE TOMIECTRO
ctg 20 - tg 20 — 2tgda — 4tg 8u = Betg 160,

BapuaHnrt 2

. HaiiguTe sin 20 H ctg (a + 2) eCNTH COS0 = —La, % <0<
. YropocTuTe BEHIpAMKeHHe!
1-2sina .
a) T n '
= . 215 _
2ctg(4 +oc) cos (4 a)
1 —_ —
6) ctg [ms - 1] tg 200

3 +3cosda
Rl

. Haiianre cos 160, ecan
sin Tot - ‘r:os(E - 4&) . cos8a + cos Tt - co:s,(E + 50:) . cosdo =

2 2

cos 20° + sin 50° — cos B0°
J1 + cos 280°
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3.

. JOKaKATe TOXKAECTBO

Sctg 400 + 4tg 200 + 2tg 10a + tg 5o = ctg 5o,

BapuaHTt 3

a in(® Y 3n
Haunwretg2ansm(z—a),ec.mctga— ﬁ,n<a< 2
VYnpocrure Brpaxenme 4 — 4sin 2a — /2 — 2cos 2, ecan

E(Qﬂﬂ.

2
Joraxxare TOXAESCTBA:
a) 1+ cos2u = 0,5sin 205

e -ie

6) 1-cos20 - cosbo + cos 8ot

cos 40t — cos ¢ - cos Ba = 4cosdo.

Haitaure cos 12¢, ecom

i1

ing <1
2+30L)-sma- 3

cos 30, - oos(% - 4(1) - COo8 O — cos 40 - sin(

Briuucnure ctg 10° — 1g 35° — ¢tg10° - tg 35°.
Beraquemure cos 36°.

KOHTPOJIbHAA PABOTA N2 7

fmasa 7. SneMeHTbl KOMOGUHATOPUKN
A TEOPUM BEPOATHOCTEM

MoAaroTosMTONMHMA BAPMAHT

. CHOJBEO IIECTH3HAVMHKX YACE] MOXMCHO COCTABATH M3 mudp 1, 2,

3, 4, 5, 6 6ez nmopTOpenus nuGp?

. Ha 8 yuammuxeda Knacca, CTABIIAX OPHU3EPAMH IMKOJBHOIC TYpPA

MATEMATHYECKOH OJHMIHAALI, HYKHO BHIGDATE TPOMX ZAJIA yua-
CTHA B CAEAVIOIEM Type oauMnuagbl. CKOTEKEMHU coocobamm
MOKHO CASAATh 3TOT BRIGOp?

Nz 15 yuamuxea HYK=0 BRGpATE DeAAKTODA [EKOABHOH raseTs a
ero NOMOMHAKa., CKOMbKHMHY conocofaMH MOIKHO TO CHENATH?
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1.

3I

Mz 30 xHUr, cTOAIINX HA NOJAHE, 5 YUeGHHKOB, a OCTAALHBIE —
XyJodcecTBeHHaA AuTeparypa. Hayraa GepyT ¢ MoAKE oZHY KHM-
ry. Kaxkopa BepoATHOCTE TOrO, YTO OHA He OKaMeTca yuefuHmxkom?

H3 9 xuHr u 6 RypHANOB HAmO BEIOpATE 2 KHUTH H 3 MypHANIA.
CronbKUME coocoBAME MOMHO CARJNATE 9TOT BEIGOP?

Ha naTn raprourax HAIHCANMH GYKBEL «O», ¢¥», *K$, «H», «C».
Kaprouxku nepeBepEysid M OepeMenzany, 3aTeM HAYraj IOCAem0-
BATEJLHO DOJOXHUIA 9TH KAPTOYKH B pAA OOHY 38 ApYyroil H mepe-
BepHyau. Kakopa BepoATHOCTEL TOrO, YTO B Pe3YALTATE DIOJAYIHTCH
CJI0BO «KOHYC* WK CHIOBO «CYRHO»?

Bapunaut 1

CHONBKHMHU coocoGaMH MOTYT pA3MeCTHTRCH D MACCAMHDOB B CA-
JoHe Tponaeifiyca HA OATH cBOGOIHEIX MecTax?

CKOJIEKO TPEX3HAYHEIX UMCER, B KOTOPRIX HeT OAMHAKOBEIX oudp,
MOXKHO cocTaBnTh M3 upp 1, 3, 5, 7, 97

IloGenuremo KOHKYPCA YTEIOB MPEAJIATAETCA B KAYECTBE NOAADKA
BRIOpPATE ABe KEUTH U3 10 pagnuvyHbix KHHr. CROIEKHMHE cHocoba-
MH CH MOXeT OCYINeCTSHTE 5TOT BROOP?

B muuKe HaxomATcA mIapnl ¢ Homepamu 1, 2, 3, .., 24, 26. Ha-
yrajg BRIHHMAIOT O4HMH map. KaxoBa BePOATHOCTE TOTO, YTO GyaeT
BHIHYT IAD ¢ HOMEPOM, BHIPAMKAIIIIMCA TPOCTHIM WHCIOM?

Ha 8 Manpunkos u § JeB04eK HAIOC BELAEJHNTH ZJIA ODOMOIIH GHb-
JAHOTEKe 3 MAJBYUKOB U 2 AeBoueK. CKOJNBKHMH cmocofaMH aTo
MOMKHO cllenarh?

Ha uveThipéx rKaprodkax EaoucaHel ougpe 1, 3, 5, 7. Kaprouxkn
NepeBePHYIN K HepeMellaan. 3aTeM HAYTaj HOCJEd0BATENIbHO NO-
JIOKHIH 3TH KAPTOUKHN B pAX OAHY 3a Apyroil u oTkpblnKn. Kakopa
BePOATHOCTE TOTO, 9T0 B Pe3yJsbTare NOAYYNTCHA 9BCH0, (onbImee
70007

Bapwaur 2

CrOIBEHMHE cmoco6aMH MOMKHO ONpPEAENHTh IOCAeA0BATENBHOCTH
BBRICTYILIEHUR 8 yYACTHUKOB COPeBHOBAHUI?

Ha 12 unenos DpapneHERs CANOBOAYECKOrO TOBAPUINECTBA HAXO
BeIGpaTh npeacegarens m Gyxranrepa. Cronpknmu cunocobamn aTo
MOXKHO CesaTes?

Ha 19 usenop 6puraskl, npubMBIMeEl A4 PEMOHTA HIKOJLI, HAJO
BRIGEANTE TPOMX AJA peMOHTA Kabumera MATeMATHKH. CKONIBKH-
MH clocofaMH MOYKHO CAENATE 3TOT BEIGOpP?

122



5.

Ha3 25 GuneTor no reoMeTpuy AHTOHR He yCIled NOATOTOBHTE 2 Iep-
BHX M 3 nocregHux Gumera. KaxoBa BepOATHOCTE TOro, YTO eMy
pocragerTca OHAeT, KOTODRIHA OH ycleJ IOATOTOBUTLT

M3 15 omomeii 1 12 gepymex, NpubLIBMMUX HA COPEBHOBARNA 11O
OEATIOHY, TpPeHED OOJNKeH BEIGDATh AJA VYACTHA B CMeINAHHOI
acratdere 2 wHomIeli u 2 Aepymek. CKOJIBKMMY crmocobaMH 0H MO-
JHET 3TO CHeAATHT

Ha xaproukax 3amAcaHbl BCe BOSMOMKHBIE YETHIPEXSHAYHBIE WHC-
J8, cocTaBaeHHARle u3 oubp 1, 2, 3, 4 Tak, 9ro qudipel B RAMKIOM
M3 9THX 4lcel He MOBTOPANTCA. KapToukH nepeBepHYJIH H Nepe-
MeIOaJanA, A JATEM OTKPELIM OAHY H3 HHX. Kaxopa BepoATHOCTH
TOro, YTO HA 3TOH KAPTOUKe OKAMETCH UETHOE THCIO?

BapunanTt 3

CrONBKEMHE cnocofAMH MOMKHO COCTABATH PACTIHCAHAE YPOKOB
HA NOHefeJbHHK, KOIa H3YYAIOTCA JHTEPaTypa, anrefpa, reoMe-
TpHSA, HCTOPHA, Teorpadua, mpuuéM CABOCHHEIX YPOKOB HeT?

CRONMLKO NPAMEIX MOYXHO OpoBecTH Jeped 10 ToyeK, HUKAKHE TPH
H3 KOTOPKIX He JIEJKAT HA OgHOI npamoit?

M3 30 yuacTHNKOB cofpannsa HaAO BHOPATE NpeAcenaTessa, ero 3a-
MeCTUTeNda U cexperapa. CKOABKHMU CcniocofaMy 3T0 MOMHO cle-
JATE?

B makeTe JexaT EETOHR ¢ HoMepaMy 1, 2, 3, ..., 19, 20, Hayran
GepyT onun xeroH. KaKoBa BepOATHOCTH TOrO, YTO HOMED, HAIIN-
CAHHBIA Ha HéM, 6yaeT OpOCTHIM THCIOM?

H3 10 1onomeit m 12 gesymek, npAORIBIIAX HA COPEBHOBAHHA IO
TeHHHCY, TpPeHep JoameH Bubparhk 2 oHomel n 2 Jepymex AaA
VYECTHSA B COPeBHOBAHMAX nap. CKOMBKUMHT citocofaMi OH MOMKET
CHENIATE?

Ha ueTHp#X KAPTOUKAX HADNCAHBI OYKBBI 0%, ¢K%, «¥*, «M».
Kaproure nmepeBepHYynIH M DepeMelIaIH. SaTeM HAYTS[ NOocJeao-
BATEABHO IOJOXKHIH 9TH KAPDTOYKHM B PHA OAHY 34 ApYrof m or-
Kpeinu. KaKoBa BEPOATHOCTE TOrO, UTO B PE3YJABLTATE NOJVYATCH
CIIOBO «MYyKas* HJIHA CJOBO «KyMas?



TECTbI

danaAuA B TecTOBOH (opMe B MocaeqHHNE ABA ASCATHICTHA CTAMH
IIMPOKO HCOOJIBL3OBATHCA JJIA NPOBEEHHA ROHTPOAA 3HAHKHA, yMe-
HHf U HABLIKOB YYADIHXCA NPH HM3YyYeHHH MaTeMaTHKkH. CocTasie-
HHE TAKHX 3ajaHuit, ux anpofanua ABIAIOTCA AEIOM HEOPOCThIM,
IIo MHEHHK CHeUHANMCTOR, OT MOMEHTA COSAAHHMA TECTA OO IIPH-
3HAHHA €ro NPHAEeMIEMEBIM A8 HCIONLIOBAHUA B IIKONE (BAMUIHEIM)
TOPOXOANT OT 3-X RO 5 JeT, M JAHHMAETCH JTHM He OAHH YeIOBEK,
a meakle ROJIEKTHBBEL. [[0STOMY TecTOBBIE 3alaHHA AAA MEepPBHIHOIO
3AKPEILIEHHA MATEPHANA — HMEHHO AJS aToi Helm HaubGomee Ipw-
TOZHRI, IO MHEHHH) ABTODA, SARAHNA B TecToBoll dopMe — ayumie
He COCTABAATH CAMOMY, & HCIIOJBL3OBATHL AJA HTOTQ TOTOBBHIE TECTEI,
COCTARJIEHHBIE CTEUMAMHCTAME. 38 OCHOBY OPEAJOMEHHEIX HHXKe Te-
¢ToB B3AT «COOPHHK TeCcTOBBIX 38JaHHH JAA TEMATHAYECKOTO A HTOTrO-
EOT'O KOHTPOAA 0o anrelpe ana 9 knaccas, «MaTennexr-lenarps, Mo-
ckBa, 1999, nozofpaHHLIX B COOTBETCTBHH ¢ CORepKaHMENM yue(HHKA
«Anrebpa 9» 0. H. Makapergesa, H. I'. Musmor, K. H. Hemxosna,
H. E. $eokTucrosa, M., «Muemosrnas, 2008,

Kasparii Tecr cogepsxur 6 3anaHdil, pacCUATAHHHIX Ha 20—
25 muHYT. TeCTH HOCAT KOHTPOJUPYIOIHE XapakTep, 3alaHAd OXB84-
THBAKOT JHIOL OCHOBHOH MaTepuan yuebmmuxa, IIna toro urobrl He-
KJII9UTH BOBMOMKHOCTE YrafbIBAHHNA (A 380OHO M CIHCHIBAHUA, KO-
TOpOe IPH BLIIOJHEHHH 3afaHHi B TecToBOM OpMe SRITIGNHASTCA
SHAYHTENLHO JIerYe, 9eM IIPH BHIIOJHEHHH VIDAKHEHHIH ¢ 9AlTHCHIO
pemieHuil), yvammMca MOKHO JATE KOHTPOJLHOE 3agaHHe, IIOf-
TBEPIRAAIOMES CAMOCTOATENLHOCTE BRINOAHeHHA saganuil Tecra. Ho-
MEp PTOTO 3AMAHHA YIHTENL HASHIBACT VUEHHRY HEITOCPEACTBEHHO Ie-
pea caadeil yueHMKoM paGoThl Ha nporepky. EcTecTBenso, y pasHEX
YYAIMAXCA ACJKHBI OBITE PA3HEIE KOHTPOJBHEIE HOMEPA, VIAINHXCH
HYHO TpefyIpeauTh, YTO €CJAM OHM He PeMNIA KOHTPOJIbHEI HO-
Mep, TO 34 TECT CTABHTCA OleHKA «2» (B 5TOM ciydae CUHATAETCH, HTO
YY€HHUK Yyrajaj HJIM CIIHCAJ OTBETEI 8cex 3afiaHuii, a He TONBKO OTRET
OAHOTO KOHTDOJLHOTO HOMepa). B ciayuae ec/iM YI€eHHK IOJTYYRI He-
BepHHH OTBeT {OH, eCTECTBEHHO, Of 3TOM M€ 3HHET), OH JOJKeH NMpK-
BECTH pellleHHe, MPUBOASINEe K »roMy 0TBery, KoHEYHO, 5TOT HOMED
He 3aCUHTHIBAETCA KAK IPABMJIBHO BEIDOJHEHHBIH, HO B3ATO CUHTAET-
CH, YTO YIEHHK CAMOCTOATE]bHO BHIOOJHAJ 3afagnAA Tecra. Kpate-
puil oleHKH MOMeT OHITE TAKHM: 34 TPH M YeThIPe 38TaHUA — +3»,
34 OATH 3afaHHl — «4», 3a ImecThb 3aaaHuit — «H».
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1.

TECT 1

PyHKUMM U UX CBOMCTBA
(n. 1—4)

Bapuant 1

DyHKOaa 3agaHa dopMmynoil f(x) = % CROJBEO DOJOMKHTEIB~

HEIX TUCEJ comepKuTeA cpepu sHavenni f(0), f(-2), / (%} 1(3)?

1)1; 2) 2; 3) 3; 4) 4,
Ha pucyexe 15 maofpakén ¥
rpadnk dyHKDMH ¥ = f(x). 21
Iloak3ayAck AAHELIM pPHCYH- 1

KOM BLIDOJHHTE YOPAXKHE- . | L /
ERA N 2—5, _0/42”:'3;5678::
Haitanre ofmacTs onpeaene-
HEH QYHRIUH.

1) [-1; 3); 2) [-2; 1};

3)[-1; 1} 4) [-1; 8). pue. 19

¥

|~

b

Haitaure obnracTh sHavenuit GyERIARA.
D[-2; 1} 2) [-1; 8]; 3) [-1; 3] 4) [-1; 1].

PemnTe ypasrerne f(x) = 0.
1) -1; 2) 0; 3)3; 4) 8.

PemnTe HepaseHcTBO f(x) < 0. 3\
1) {-2; 0]; 3) [-1; 0);
2) [-1; 3); 4) (3; 8).

Ha pucynke 16 usobpaxén rpadmek am- —
Helio# ¢yEKOAn., YKaKHTE HOPMYTY, 1\ x
3AAAIOMYI0 2TY QYHRIIHIO. -

1) y = 3x; Ny=x-1; Puc. 16
NDy=3—-x; Hy=3-3x.

Y

BapuwaHT 2

DyHKUMA 3aaHa fopMyaoll f(x) = x% ~ x%. CKOJBKO NONOKHUTEIB-
HBLIX YHCEN CORSPIKUTCA cpeln sHavenmi f(1), f(-2), f(%} f(2)?
DL 22 3)3;  4)4.
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134 Ha pncynke 17 uacbpamén rpadur dyHKIUH
} y = f(x). Ions3ysch ZAHHEM PHACYHKOM BHI-
IOJHUTE VIpa:KHeHHA Nk 2—-5,
2, Haiinprre obnacTs onpezeleHusa HYEKIUH.
1) [0; 4]; 3) [-1; 3];
2) [-1; 8); 4) [-1; 4]
3. Haitaure obnacTe 3Ha9eEMA DYHKRITHH.
1) [-1; 3); 3) [-1; 4]);
2)[-1;8%  4)[0; 8).

4. PeminTe ypasHenne f(x) = 0.

1) 1;3; 3) 4;
2) 3; 4) 1:4,
5. Peminte BepasencTso f(x) > 0.
1) [1; 4); 3)[-1; 1)
vh 2)(-1; 1); 4) (1; 4).
— 6. Ha pueynke 18 maobpaxén rpaduk aprHeii-
] 1 x HOH dyHKOMH. YKaKHTe QOpMYRy, 3amaio-
—2 My 9Ty OGYHKIA,

Y y=-2 Ny=2

4.

2) y = -2x; HYy=x-2.
Puc, 18

TECT 2

KeanpaTHetii TPEXUNEH U €ro KOpHM,
xBagpaTuiHaa dpynxkuma (n. 5—6)

BapwauTt 1

. Kaxoii usa ]JpHBB}I;éHHbD[ MHOI'OYIEHOE HBAAETCA KEBAJAPATHBIM

TPEXTLICHOM:
1) 3x -1 - 2x%; 3) 5 - 6x + 2x* — x%
2) 5x* — 6x2 + 2; 4) 5x% — 622 + 22

Kaxoce u3 unce —2; —1; 1; 3 apagercs KOPHeM KEAAPATHOTO TPEX-
umeHa 2x* - x — 17

. Kaxoit B3 OpnBeASEARNIX KBAAPATHRIX TPEXUJIEHOB He MMeeT KopHeil

1) 2x% — x; 3)x+ 4x + 3
2) 9x% — 6x + 1; 4) 5x% — x + 17

Haiiaure o6aacTe 3HaYeHKH QyExomH y = 2 - %xz
1) [0; +o0); 2) (-o0; 2]; 3) (—00; +oo); 4) [2; +oo).
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IIpu KaxoM NOJOKHTENLHOM 3HAMEHHM DADAMETPA @ MOMKHO €O-
22 +x-12

x+a
1) 2; 2) 6; 3) 3; 4) 47

I'padrx byEKUME ¥ = ax? + bx + ¢ IPDOXORAHUT Yepead TOYKK ¢ KO-
opauHaTaMu (—4; 0), (—3; —2), (1; 0). Y0 MOKHO CKAa3aThL 0 KOad-
drnuenTax g @ ¢:

Na>=0,c>0; Na>0,c<0;

Dag<0,e <0 Ha<0,c>0?

KPATHTEL Xpo6hb

Bapwaur 2

. Kakoit u3 DpHBEAEHHHMX MHOTOWIEHOB ABAAGTCH KBAAPATHLIM

TPEXYICHOM:
1)5 - x* - 6x% + 3; 3) -6x — 3x" + 222 - 5;
2) —2x* — 5x% + 2; 4)3x - 1-2x27

Kaxoe na uncen —2; —1; 3; b apnaeTca KOpHeM KEBAJPATHOrO Tpéx-
unena 2x° — 5x — 37

Kaxoif u3 DpUBeEHHEIX KBAJPATHRIX TPEXUICHOB HMEET ABA KODHA
1)4x2 - 4x+ 1; 3)2x2—x-3;
2)9x% + 1; 4) 8x2 - 2x + 17

Hafizure obnacTs 3HAYCHANH GyEKLERA ¥ = —(x — 2)2
1) [-2; +e0);  2) (—00; 2] 3)(-=; 0 4 [-2;0)

Hpa KAKOM OMWIOKHTEJNBHOM 3HAYEHHH OIapaAMeTpa 4 MOXXHO CO-

x+a
x? - 3x-10
1) 5; 2) 2; 3) 1; 4) 107

I'paduk dysxnun y = ax? + bx + ¢ TPOXOAUT Jepes TOYKH € KO-
opauHaTaMu (1; 0), (2; 2), (4; 0). Uto MOKHO CKA3ATE 0 KOaddU-
IHEeHTaxX @ H ¢}

a>0,c>0 3a>0,c<0;

a<0,c>0 4)a<0,c<0?

KpaTHTE: Apobh

TECT 3

YpasHenns ¢ ogHOA nepemeHHon (n. 9—11)

Bapuanr 1

. ¥xaxure Kopens ypasHerus 3x¢ — 4dx + 1 =0:

11 2) -1; 3) 2; 4) 0.
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6.

5.

st

. Hatiaure crenens ypasuwenna 3x2 — 4x% + 1 = x5,

1) 2; 2) 3; 34 4) b.

Pemmare ypasnerme (x — 3)(x + 3) - x(x — 2) = 3.

1) -6; 2) 3; 3) 6; -6; 4) 6.

Haiizure cymmy KBaapaTros KopHei ypapHeHHA x® — 25x = 0,
1) 0; 2) 25; 3) b 4) 10.

. Penmre ypanuenne x* — 3x2 — 4 =0,

1)-1; 4; 2) -2; 2; 3)-1;1; -2; 2; 4)1; 2.
CKOABKO KOpHei uMeeT ypapHeHREe (X + 17 — 3 = i (ucnoabayiire
rpadUIecKy) HHTEPIPETATHIO)?
1) 0; 2)1; 3) 2; 4) 3.

Bapumant 2

¥ramure KopeHs ypapHeHHA 3x% + 2x + 5=0:
1) -1; 2) 0; 3) 2; 1) 1.

Haiizmrre crenens ypapaerna x* — 3 — x4 + x) = 0.
1) 2; 2) 3; 3) 4; 1) 5.

Pemute ypasaeHue (x — 4)(x + 4) - x(x - 1) = 7.
1) 4; 2)9; 3) -9; 4) -9; 9.

Haiizure cymMy KBagpaToB KOpHe#i ypasHenua 2x° — 8x = 0,
1) 4; 2) 0 3) 8; 4) 0; 2; -2.

Pemurte ypasHerne x* + x2 — 6 = 0.

1) -2; 2; 2) -3; 3; 3) —3; V3;  4)-J2; V2.

o 2 .
CKOJBEO KODHe# uMeeT ypasEeEHe X2 + 1 = p {(ucmoabayiite rpa-

dHIECKYI0 MHTEeDIPETAIHNI0)?
1) 3; 2)1; 3) 2; 4) 0.

TECT 4
HepaBeHcTBa ¢ oAHOI nepemeHHOn (n. 12—13)

Bapmant 1

Kaxoe H3 mepeYHCIeHHBIX HEPABEeHCTB HAEBIAETCS HepPARSHCTBOM
BTOpOH cTemeHm:

1)%<o; 3) 5 — 6x + 2x% — 28 > O;
2)2 - 6x < 0; 4) 5 - 6x + 2 < 07
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2.

3.

1.

3.

b.

Cronpko pemeHni HepapeHeTBa 3x2 — Bx — 12 > 0 cogepurcs
cpepm anacen —3; —2; 0; 3:
H1; 2) 8; 3) 4; 4) 27

HalignTe Bce 3HAYEHAA MePeMEHEHEOH X, IPH KOTOPHIX KBANPATHBIA
rpéxunen x% — 8x — 10 mpmEMMaeT OTPHIATENLHLIC 3HAUCHHA!
1) (=2; 5) 3) (-5; 2);

2) (~o0; =5) U (2; +o0); 4) (—o0; —2) U (5; +oa).

Pemure mepasenctso 36 — x% < O:

1) (-6; 6); 3) (6; +o0);

2) (-003 6):  4) (-00; —6) U (6; +).

Ha.ﬁ,u;m'e HAHMeHLIIee HATYPaAJAbHOS YHCTO, KOTOROC HNpPAHALMEe-

aar obaacTH onpeleNeEns QYHKORH ¥ = 1 .

:i(x - 5)(x + 2)
1)-1; 2) 4; 3) 6; 4) 1.
HaitaurTe HaTYpANLHOE 3HAYCHHE IAPAMETPA &, IIPHA KOTOPOM MHO-
JKecTBO pemeHuii HepaseHcTBa (1 — x){x — a) = 0 comepxuT DATE
OEeJBX THCEeJ.
1) 1; 2) 3; 3) 5; 4) 6.

Bapuwanrt 2

Kaxoe nz IIepeYrCIeHHBIX HEPABEHCTE HABIHAESTCA HEDABSHCTBOM
BTO]JOﬁ CTelIeHH:

1) 5 — 6x < 0; 3)§>o;
2)2+14x<0;  4) 222 - 6x +2<0?

Croxsko pemenmii HepasencTBa 2x2 — 5x + 2 < 0 comepmures
cpean ymcen —1,5; 0; 1; 3:
1) 0; 2) 2; 3H1; 4) 87

Hajlianre BEce 3HAMEHNA NePeMEHHOH X, IPH KOTOPRIX KBAJPATHEIN
rpéxwied x% + 2x — 8 DpUHMMAET OTPHNATENbHEIC SHAUCHKS:

1) (—o0; =2) U (4; +o); 3) (—00; ~4) U (2; +oo);

2) (-2; 4); 1) (—4; 2).

Pemrnre HepaBeHeTso x2 — 9 > 0:

1) (=005 —8) U (3; +oo); 3) (—3; 3);

2) (35 +oo); 4) (-o0; -3).

HailinuTe HanMeHbIDée HATYPANBHOE HWHCIO, KOTOpOoe NpHHAJAIE-
HUT 00IaCTH COpefeNeHus PYyHKIUA Y = 1

J2 - x}4 +x)
1) 4; 2) 6; 3) 2; 4) 1.

129



. Haitnure BarypalbHOe SHAYCHAS TADAMETDA &, DA KOTODOM MEO-

HeCTBO pellleHAH HePABEHCTRA x(x — a) < 0 COmepKHUT TPH HeJHX
unucaa.
1) 3; 2) 5; 3) 4; 4) 2.

TECT 5

YpaBHeHMa ¢ ABYyMS NEepemMeHHbIMU U UX CUCTeMb)

(n. 18—21)

Bapuwanr 1

1. Cxonrro pemennii ypasaesma (x + 2)2 + y2 — 2y = 0 maxozmTes

2.

5.

6‘

cpean oap uncea (0; 0), {(-3; 1), (-2; 2)?
1) 0; 2)1; 3 3; 4) 2,

Raxaa A3 IIepeuHCcTieHHBIX IAD YHUCEJd ABJNACTCHA pellleHHeM CHCTEe-
x+y=>5
i
MEI YPABHEHH {22: _ y3 =79
1) (-3; 2); 2) (1; 4); 3)4; 1) 4) (8; 3).

YRamuTe 3HAUCHHE CYMMEI X) + ¥, re (X1; 1) — pelllenne cHeTe-
x-y=2
o {2:: +ty=1.
1) 2; 2) 1; 3) -3; 4) 0.

YRamnTe 3HAYEHHE DONZBEAEHHAA Xy « If1, THe (X1 §1) — PellleHHe
x+y=1

ye-x2 =35,

1) 12; 2) -12; 3) 6; 4) -6.

CHACTEMH {

1
CKOJBKO PenISHRI MMEeT CHCTEeMAa YPaBHeHniH ly T x {BoC-
w-x22=56
roasayiiTeck rpapudeckoil HHTEpOpeTaAei).
1) 2; 2)1; 3)0; 4) 3.
y+x2=1
IIpu KaKkoM 3HAYECHHE NAPAMETDA @ CHCTEMA YpaBHeHuH { —ax=0

HMEET OfHO pemeHne?
1) 1; 3) -1;
2) 0; 4) He cymecTBYET TAKOIO 3HAUEHUSA.
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3I

6.

Bapuant 2

. CrossKo pemenuii ypasnenua 2x — x? + y° = 5 maxogurca cpeax

nap uucex (1; 2), (-1; 3), (1; -2)?
1) 0; 2)1; 3) 2; 1) 3.

Kakxaa U3 nepeuncIeHHHNX TAD IHCE] ABJIACTCHA pelleHNeM CicTe-
xr-y=1

x2 -2y =57

1) (55 2); 2) (3; 2); 3) (2; 2); 4) (0; -1).

MEI YPABHEHAH {

VEaKuTe 3HAYCHAE CYMMEL X; + ¥, THe (Xi; J1) — pelleHHe cH-
{x +2y=5
CTEMH
y—-x=1.

1) 2; 2) 0; 3) 3; 4) L.

YERKaXHUTe 3HAYCHAE MPOHSEEAEHNUA X) - Iy, THe {X); ¥1) — pelleHHe
x—y=2

x2 -2 =8.

1) 8; 2) 6; 3) 3; 4) 4.

CHCTEMBL {

x+y=2
Croneke peHleHHl HMeeT cHCTeMAa YDPABHEEMI { !i.a (Boc-

y =
noab3yiiTecs rpaduaeckoil HHTEpNpeTauei).
1) 0; 2)1; 3) 2; 4} 3.

. {y +x2 =3
IIpy xaKxoM aHAYEHUH DAPAMETPA ¢ CUCTeMa YPABHeHHH 0
y—ax =

HMEeT OJHO DeHIeHHe?
1) -3; 3)0;
2) He CYLIECTBYET TAKOTO 3HAYECHHA; 4) 3.

TECT 6

ApudmeTnueckan nporpeccus (n. 31—32)

Bapuanr 1

. YernépTaill unex apmbmernueckol mperpeccur 13; 9;... paseH...

1) 0; 2) 6; 3)-1; 4) 1,
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2.

6.

CyMMa BTOPOTO H TDPETHEre YJICHOB APHPMETHYECKOH IporpeccHH
pasea 16, pasHocTh eé pepHa 4, [lepsrrit wnren nporpeccmm pa-
BeH...

1) 2; 2) 4; 3) 5; 4) 6.

Yuceno 59,5 apaaercd unenoM apudMeTnaeckoti mporpeccun —8,5;
~2; .... Ero nopaaxopsiii HoMep paBeH...
1) 44; 2) 43; 3) 34; 4) 85.

Yucno unenos apudMermyeckoit nporpecenn ~2; 2; ... , MeHEsmMAX 55,

PaBHO...
1) 15; 2)19; 3) 16; 4) 13.

ApudpMeTHUeCK Y0 NPOTDECCHI0 MOMCHO 3a1aTE: GopMyroii:
1) a,=(-2); 2) a,,=1+%; 3)a,=-2n-38; 4)a,=n?-2.
CyMMa 4eTBEPTOrO M IATOTC 4JI€HOB apubMeTHuecKoil mporpec-

caH papEa 14, CyMMa IepBBIX BOCHMHM HWJIeHOB IIPOTrpeCCHH pPAB-
Ha...

1) 56; 2) 75; 3) 62; 4) 112,

BapwmauTt 2

. Iepeniit unen apudhMerndeckoil mporpeccuu a,; ag; 4; 8;.. pa-

Ben..‘
1; 2912 3H-4;  4)-1.

Tpetuit uaeH apudMeTHYeckoil nporpeccun pageH 8, a NATRIA pa-
BeH 10. Ilepemit umen nporpeccum paeeH...
1) 1; 2) 2; 3) -1; 1) 0.

Yucao —15,8 ABaAeTcd 4AeHOM aprAdMeTHUeCKOH nmporpeccHn
8,2; 6,6; ... Ero mopaakoBriil HoMep paReH...
1) 13; 2) 14; 3)17; 4) 16.

Yucao wieHoB gpudmMerrueckoii mporpeccan —12; —8; ... , MeBb-
mux 48, parro...
1) 15; 2) 18; 3) 16; 4) 12,

ApnpMeTHUYCCKYIO NPOTPECCHI) MOKHO 3aJaTh GOpPMYyIOif:
Do,=4"+1  3a=1+1;
2)a,=4n - 3; 4)a,=2-nd

HerpépTrll uieH apudMeTuuecKoit mporpeccnn paseH 18. Cymma
TEPBHIX CeMH “WIeHOB IPOTPECCHH DABHA...
1) 80; 2) 128, 3) 62; 4) 112.
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1.

TECT 7

lfreomerpuyeckas nporpeccusn (n. 33—34)

Bapuant 1

Kaxaa H3 JaHHEX NOCAEAOBATEJBHOCTEH SBIAETCA IeOMETpHYe-
CKOH mporpeccEeti?

_Ll4.3.9. 1149
-2 139 AL

2)1,5; 6; 8; 12; 4) 16; —4; -1;

| =

YeTpépTaill wWieH reoMeTpH4YecKoi mporpeccum —18; 6; ag; @y ..
papeH...

_9. _1 2,
1) -2; 2) 3 3) 3° 4) 1.
Haiignre ceapMoil uneH reoMeTprueckoil nporpeccur —64; —32; ... .
1)1 2)2; 3) -2; 4) -1,

Halianre cyMMy GecKoHeuHOH reOMeTpHUYECKOl NMporpeccHy, ecian
a =-2, g= %-

1) §; 2) -8; 3) 6; 4) —-16,

. JaHa reoMerpHuueckas uporpeccHd bi; bey 25; by; §; be) ... Hafinu-

Te by, eciit ¢ > 0:

N1 -k 3108 4565
CymMMa NepBOr0 H TPEThero WIeHOB PeOMeTpPHYecKOHd NporpeccHH
paeHa 10, a cyMMa BTOPOr0O W UeTBEPTOTO eé uNeHOE pakBHa —2(,

CymMmMa mepBHIX IMECTHA LIEHOB IPOrPpecCHE PABHA...
1) 126; 2) -42; 3) —44; 4) —48,

Bapuanrt 2

. Karasa ma AaHHBIX HOCJIG,EOB&TGJIBHOCTEﬁ ABJIASTCHA reoMeTpH4e-

CKOi nporpeccueit?
1) 15; 3; 55 1; 3) 2; 8; 16; 64;

2) 1,4; 2,8; -5,6; 11,2; 4)-§; 1,

1, _
4" 2
TleppLi#t uNen reoMeTpHYecKoOlM mporpeccHu by; bg; 4; 15 ... pasen..,
1) —-16; 2) 16; 3) 64; 4) 8,
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4.

5.

6'

. Haltaure mecToll wieH reoMerpagecKol mporpeccuu 81; ~27; ...

D-5 9% AL 9 -3

Haitaure cymmy GeckoHeuHolt reoMeTpnIecKoll NpOrpeccHH, ecln

a1=6,q=—%.

1) 4; 2) 12; 3) —4; 4) -8,

Jdana reomerpaveckas nporpeccHs by; bg; by —8; by —16; by ...
Haitaute by, ecnu g < 0:

1)-12;  2)12;  3)8J2;  4)-8/2.

PasEOCTE MeXKAY BTOPHIM H NEpPEHM WISHAMHP IeoMeTpHIeCKOI
TNPOTPECCHH paBHA —3, 8 PASHOCTE MeXIY TPeTEAM M BTODHIM €6
qneHaMH paBHa —6. CyMMa MepBHEIX DATH YIEHOB NPOTPecCHH paB-

1) -27; 2) —33; 3) 93; 4) —-93.

TECT 8
KopeHbr n-oi creneum (n. 38—39)

Bapuanrt 1

. Brruncaure §0,027.

1) 0,083; 2) 0,06: 3)0,3; 4) 0,003.

Pemnmre ypasuenune —x° — 8 = 0,

D -¥3;  H-B:;IE; 4 -2
Brruucaute 28 - /7.

1) 14; 2 2J7;  3)T; 4) 7V2.

BriHecHTe MHOMCHTEIH HM3-TIOA SHAKA pagakana +28a4b! .
1) 14a25vb;  3) 3a%53b ;

2) 2a%°\7;  4) 2a2657b .

OcpofoamTech OT 3HAMEHATENA B BHPANKEHAN 3—6—.

HY¥e; 2¥36; 3 6¥6; 4)2%6.

BuecuTe Ioa KOPeEB CTOAMIeE MePeA HHM BRIpaskeRune 3Imdpt J;,
ecan m < 0.

1) ~9m'®p® ;  3) JomTp ;
2) J9mitp? ; 4) —J9m1op .
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Bapuanr 2

1. BuyHcarTe JZ‘% .

1)%; 2) 1%; 3) 1%; 4) 1%.
2. PemurTe ypaBHeHune x* — 28 = 0,

IVH 2) 428; 3) -428; ¥28; 4) 2J7; -247.
3. BriuacamTe (&‘ﬁ)s.

1) 81; 2)9; 3) 12; 4) 27.
4. BrigecHTe MHOKHTENH H3-IOJ, 3HAKA pagHEaNa #l—;‘? .

D 24p%; ST < T

2
5. OcrofogHTecE OT BHAMEHATENRA B BEIDAYKeHHH ————.
a P J5 - 438

DL 2)2(E-B); 3)BE-B; 9 BB,

6. BrecuTe moJ KOpEHE CTodlMee mepek HHM Bhpaxesme —2xy2y3,
ecow x < 0,

1) - 1254,  2) fl2a34;  8) Jaa%yt; 4) J12x%° .

TECT 9

Crenens ¢ pauMoHanoHbIM nokasarenem (n. 40)

Bapwaut 1

4) 2
1. Bryrcate (5} .

1) 1,5 2)—§; 3)%; 4) -1,5.

2. IlpeacraBhTe B BrAe CTeNeHE ¢ PAMHOHANLHEIM [IOKA3ATEIEM BEHI-
pamenne a’Ja.

1) a%;  2) a®5 3) a*5; 4) ab,
1 1
3. YVopocrHTe BEIpAKeHHe a? : gt.

3 1 1
Dat; 2)at; 38)a% 4) a2,
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4. Corpature Apobb M.
1 (@® - ) 1
- 1=
1) (a2 -8%)%; Da+b; 8) (a2 -b2)%; 4)a-b.
3
8. Pemmure ypassenue xi = 27.
1) 3; 2)9; 3)12; 4) 81.

6. CKOJBKO HenmMX umMce] HA KOOPAMHATHON NpAMOE HAXOAATCA
5 1
MEXITY YHCIAMH ["%) m (84)5?
1) 4; 2) 8; 3)2; 4) 1.

Bapuwant 2

1.5

27y
1. BouncnnTe (ﬁ) .
3, 9, 9, 3

2. IlpeacTaBhTe B BHAE CTEHEHH ¢ PAMOHANBHEIM TOKABATEIEM BEI-
paxenue gd Ya3 .
1) az,zs; 2) 03,25; 3) a4; 4) 33.75-
k4
8. VnpocreETe BRIpakenne at 1 a’l.

13 3 1 3
1) a4; 2) at; 3)ai; 4)atd.
4, CokparaTe npobs Lb"l_
(a® - P

2
1) a® + ab + b% 3) (a® - b®)%;
1

2) (a® - b3)3; 4) a? - b2,
2
5. PemnTe ypapaerue x3 = 2b6.
)5 2 ﬁ; 3) 55  4) 126,

6. CxonabKo HennlX wHcel HA KOOPIHHATHOH HpAMOH HaxXoZHTCA
) |

MEMIY THCIAMH -25% i 91,57
12, 2)4; 3)3;  4)5.
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2l

4.

5.

6.

TECT 10

TpuroHomeTpudeckne PpyHkumm (n. 43—45)

BapwaunTt 1

. HasecTHo, 910 @ = ¢08270° u b = 5in 180°. B xakoM U3 RAPHAHTOB

OTBETA AaHA BepHAA HHQOPMAIINSA O SHAYEHMAX @ M b7
Na=0,=1; Na=-1,b=1;
2)a=0,b=0; Ha=1,b=-1,

HaiiaaTe 3HaUeHHEe BHIpAKeHNA cos X

s to F
3.tg6.
1)0,5; 2)0,5¥3; 3)1;  4)1,5.

. VryioM kakoii 4eTBepTH ABAAETCA Yroa o, ecam coso > 0, a

ctgoa < 07
DI 2)1; 3) I1I; 4) IV,

Haifizure HAMMeHpIICe IHAYEANE BHIPANKeHUA 3sina — 2,
-7, 2) -5; 3) -3; 4) ~1.

. Kakoe u3 DaHHEIX YAce] oTpHOATENbHOE?

1) tg(-2); 2) sin 3; 8) cos (-5} 4) ctg 2.
Kakxomy H3 gaEHBIX YHCeJ MOMeT OLITh PaBHO 3HATEHHE COS?

1) 0,5V7;  2)(0,77% 3) V5 -242; 4) T -1.

BapvwaHTt 2

. H3BecTHO, 9T0 2 = 8in 180° u b = cos 360°, B xraxoMm U3 BADHAHTOB

OTBETA AaHA BepHAA HHQOPMANHUA O 3HAYeHusx o a b?
1)a=0,b=1; Da=1,b=-1;
2)a=-1,6=0; 4Ya=1,b=0.
Haiigure sHAaYeHHe BHpaKeHnA oos% . sin% .
1) 0,5; 2)0,5v3; 3)1; 4) 1,5.

¥rioM kKaxkoll 4eTBepTH ABIAETCH YIOX 4, ecaH coso > 0, a
sino < 0?

NI 2) I1; 3) 1II1; 4) IV.

HaiianTe HaHOOIbIICe 3HAUHHe BHIpaXkeHns 1,5 — 1,5s8ina.
1) 1; 2) 2; 3) 3; 4) 4.

Karoe B3 JaHHLIX YHCe IOJOKHTeAbHOoe?
1) ctg 5; 2) sin (—4); 3) tg3; 4) cos(—2).

KakoMy H3 AaHHEIX THCEJ MOMKeT OHITh PABHO 3Ha9eHMe sin o?

1) (0,6)°% 2) 0,6v10; 3)V10-+3; 4)2J2-5.
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TECT 11

OCHOBHbIE TPUIOHOMETPHYECKUE TOXAeCcTRa
(n. 46—53)

Bapuanr 1

. ¥npocrure Bhipasenue sin®o - (1 + ctglo).

1) tg? o 2y 1; 3) sin‘o 4) sin®a * cos? .
HaiiguTe snavenne sripaxenns 4 sin? g + 4 cos? g ~4,
1) 2; 2) §; 3) 4; 4) 0.

. B KaxoMm BApHAHTE OTBETA YHKABAHHEIE YHCJIA HBJIAIOTCHA COOTBET-

CTBEHHO 3HAUCHHAMH COSC M sino?

1) - J_ J' 3) V2. V2,

2t 27
J_ J??. v2, 3
2) 2 1 4) _?’ 5'
Haiigute anauene ctg o, ecau cosc = % n 3?“ <o<2n.
8. 15, _15, 2

. Hailanre sanboanimee 3HadeHNe BHIpayKeHHA 8in’a + (coso — 1),

1) 4; 2) 8; 3) 5; 4) 6.

. YIpocTHTE BHIpAYKEeHHe \ft‘.g2 o - sin? ¢ - tg? ¢, ecA® H3BECTHO,

YTO n<a<-—~?

1) tga—sino: tg oy d)sinc - tgo — tgo;
2) sinog 4) -sin .

Bapuanr 2

. Yupocture Bripaxenue ctg?o - tg2o — sina.

1) 2sin? o 2) cos®a; 3) 0; 4) 1.

HaiiauTe aHauerHe BupaxeHns 2 + 2 sin? =~ i +2co82 X i1
1) 6; 2) 2: 3) 4; 4} 0.

B kaKOM BApHAHTE OTBETA YKA3AHHEIE THCIA SBJIAKTCA COOTBET-
CTEEHHO 3HANCHHAMH COSC H Sino?

5.8 8,13, 8. 12, 5. 12
1} 335 139 vl ) i35 13 )13’ 13

138



4. Hailigiwrre 3gaveHne sing, ecan ctgo = % HT<O< %E .

n-% 2% 9-4% ai

5. Haiiaure HanGonbimee 3HaYenHe BhIpayReHnda cos?a - (1 + tgZa) —
1) -1; 2) 5; 3) 3; 4) -2.

6. ¥Ynpocrare BHpPAKEHHE ‘coalza—l,emuanec'mo,m g<a<n?

1) —tge;  2) tgog 3)colm; 4)1-colw.
TECT 12

Oopmynsl cnoxeHus U ux cneacTeua (n. 54—56)
BapumaunTt 1

1. HasectHO, uTOo @ = cos(m + o) u b = ctg (%’-‘— - a). B rakxoM ua

EAPMAHTOE OTBETA JeHA BepHad MHPOPMALHA O s3HAUeHHAX a A bT
1) a = —coso, b =tgo; 3)a=-sing, b=ctgoy
2)a =sina, b= -ctga; 4) a = —cosa, b= —-tga.

2. Haliaure 3HAYeHHS BRIpaykerns cos 128° - cos 52° — sin 128 - sin 52°.
1) -1; 2)0: 3) -0,5; 4) 1,

3. ¥nopocrHTe BRIpajenHe sin 5o coso — cos 5o sina.
1) cos 8o 2) sin 6o 3) cosdo; 4) sin 4q,

4, ¥Yopocrare puipaxkenHe sin (o — 3p) + sin (o + 3p).
1) 2sinc cos 3p; 3) 2sin o sin 36;
2) 2cos o cos 3f: 4) 2cos o sin 3B.

5. Haiignre anauenne BeIpamesnsa cos 120° - cig 150°,

1) -0,5; 2)-"2—5; 3)% 4)—%

8. Haiigare cos(c + B), echim usBecTHO, ITO Bing = -i, cosp = %,

5
OpHIEM §2ﬁ<a<2u, 3?”<B<21t.
7. . . 7
1) T 2)1; 3) 0; 4) %5
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40

6.

. Haiinnre 3HaAueHKMe BRIpaskeHHA

BapumauTt 2

. Haseerno, uTo g = sin (E + a] nb=tg (3?“ + oc) . B kaxoM H3 Ba-

2
PHAHTOB OTBeTA NaHA BepHasa HHdopManua o SHAYCHHAX g H b?
1)a =sina, b =ctgoy d)a=-cosa, b=tga;
Da=cose, b=-ctgoy 4) a = —sinc, b = -ctg o

Haitnnrte sHaueHHe BRIpaxeHNA sin 144° . cos 54° —cos 144°-gin 54°,
1) ~1; 2) 0; 3) 0,5; 4 1.

. ¥npocTaTe BhIpaXkeHne sin 5o sin ¢ + cos 5o cos oL,

1) sin4o; 2) cosba; 3) sin 6o 4) cosda,

YupoctaTe BEIpaxkeHne cos(3c — B) — cos(3a + B).
1) 2cos 3c cos f; 3) 2sin 3w cosfi;
2) 2sin 3a sinf; 4) 2cos 8o sin i,

cos 210°
sin 150°°

DB L 8vE 9%

Haiigure sin (o + B), ecan HaBecTHO, 9TO COSO = —1—87-, cosf = —%,
OpnuéM g<a<n, g«.ﬂc.ﬂ.
240 1. _161,
1) 2890 2) -1, 3) 289° 4) 0,
TECT 13

dopmMmynul cnoXxeHua U UX cneacTeva (n. 54—56)

1.

Bapuaur 1

YupocTuTe BRIpaKeHHE Sin 3?‘1 cos 3?‘1 .
1) sin80;  2)cos20;  3) %sin 30:  4) 2sin3a.

HapecTHO, 4TO ¢ = 8in 15656° — 8in 66°. B xaxoM N3 BADHAHTOB OT-
BeTa KaHA BepHAas MHEGopManna?

1) a = V2sin115°; 3)a =sin90°;
2) @ = V2c0s110°; 4) a = ¥25sin 220°.
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4.

5l

6.

ViopocTnTe BRIpAskeHHe cos 20 + sin® .
1) 0; 2) 2cos? o 3)1; 4) cos? al.

&= o
HaiiauTe 3HAYCHEE BRPAKEHUI 93-%?;?:——8—50

D1 2) 0,5; 3) -1; 4) 2.

Haiiaare sHATeERE €08 201, €CH COS 0 = %
16, _181, T, 161
D7 2) 289" 8) -1 9 289°

,f - 2
VYHopocTHTe BEIpAMKEHHEe -—l—sm—a €CJIH H3IBECTHO, TO

3 co8 ¢ — sina’

—213 < O < 2%,

1) —sina cos oy 2) coswt sino; 3) -1; 4) 1.
BapwaHTt 2

YOopocTHTe BEIpAKeHHE msz% - gin? %.

o, . o, a
1) cos 53 2)1; 3) cos = 4) cos .
HasecTHO, uTo @ = cos 145° + cos 55°. B xakoM B3 BADHAHATOB OT-

BETA AAaHA BepHaAa HHbopMammn?

1) a = V2c0s100°; 3) a = /2 cos200°;
2) a = 8in100°; 4) a = cos200°.

sin 20

YOpocTATE BRIDAKEHHE .
p p 2coso

)igo;  2sineg 31 4) %sina.

8in 10° + sin 50°

Hailignre 3uadenne BLIpaMKeHHA com 20°
1) -1; 2) 2; 3)1; 4) 0,5.
HaliauTe sEadvenue sin 2o, ecan sing = -1—87- R -3—2” < o < 2.
16, _120, 161, _240
1) 17’ 2) 289° 3) 289’ 4 289"
Jcos 20 +1 T
YIpOCTHTE BHIPAMCHAC ~——— , VI A3BECTHO, UYTO — < O < 1.
2 cos o 2

1) cos 2) -1; 3)1; 4) -tgo.



KOMMEHTAPUW ONA YYUTENS

JuIaKTHMeCKNe MATEPUAJNKI HATTHCAHLI B COOTBETCTBHE ¢ COgep-
smagneM ydeGHMEa «Anre6pa 9» 0. H., Marapwiuepa, H. I'. Mun-
ook, K. H. Hemwkosa 1 U. E. ®eokrncrosa, M., «MuemosuHAas.
KaxxgoMy maparpady yueBHHKA COOTBETCTBYET OJAHA, B HEKOTOPEHIX
CIYYAAX fBEe CAMOCTOSTENLELIE PAGOTEI, KaxkA0H raake yuefHHKA —
OflHA KOHTpONbHaa pabora. Bee pafoThl paccYHTAHK HE OHH YPOK
(40—45 MunyT). MaTepuan B a0l paboTe pacupeaenaés B OCHOB-
HOM TI0O BOZPACTAHMIC CTeIleHH TPYAHOCTH, XOTH 5T0 pacHpejeieHue
HOCHT YCHNOBHKIH XapakTep.

CamocTofaTensHEIe PaBOTRI HOCAT KOHTPOJIHDYIOIOHE M, Jaxe B
foaepmeli cTeneHH, ofyuammIKil xapakTep. TOMY LOMKHLI, 0O MHe-
HHUI0 aBTOP4, ¢OOCOOCTROBATE €INE M OCHOBHBIE TEOPETHUECKHE CBege-
HUSA, IPHBOAHMBIe MEPeR 3aaHUAMH IIOATOTOBHTEIbHOIO BADPHAHTA.
IIpu BENOAHEHNH YHAIMHMUCA CAMOCTCATENBHON paGoTH mpemmona-
raeTcd HCIOAL30BaHHe Jw0boilt cipasoumolt aureparypel (ydedHHK,
pafouad TeTpajgb M Ap.), B TOM MHCAE ¥ DEIIEHHOr'O AOMA MOATOTO-
BATEJLHOrO BapuaHTa. KOHTpoJabHBle paboThl HOCAT HCKIIOUHTENBHO
KOHTPOJIMPYIOIIUA XAapPaKTep M He NOPeINOJATAIT HCIOJAb30BAHUA
KAKHX-TH0O0 CIPABOYHBIX MATEPHAJIOR.

TeopeTHdecKMe CBeNeHUA, NPHBOAUMEE Mepel MOArOTOBHTE/IL-
HEIM BADHAHTOM C8MOCTOATENbHON pafoTLI, IOMOrYT He TOJAbKC y4a-
IIHMMCH PO HEE YCEQHMTE OCHOBHOE COJepKaHAe yIeOHMKa, HO H Ja-
OYT BOMOMKHOCTE yIHTenAM, pafioTaomuM mo ApyraM yde(HuRam,
Jerye COPHEHTHPOBATHCA B CONCPKAHHA HOpPeAmaraeMblX CaMOCTOA-
TeNLHLIX M KOHTPOJBHEIX padoT.

Hexorophie 3aJaHHA CAMOCTOATENBHBIX PaboT BEIXOLAT 38 PAMKH
yuebunra 0. H, Makapriuepa, TéM He MeHee, BeChbMa OJHAIKO npH-
MBIKES M JIOTHUECKH OPOAOIKAS HIMOeHHBIN B yueOHHKe MaTepH-
aJ. IToaToMy B TeOpeTHUECKHX CBeAEHMSX IPHBOZATCA COOTBETCTBY-
IolllHe OnpellefeHHA, ANTOPDHTMBl DEIISHAH 38744 M MUHHMAJNbHEIC
NOACHEHHA. TH 3aJaHIA EMeCTe ¢ COOTBETCTRYIOIMelt TeopHeil mene-
coo0pasH0 pacCMOTPeTh HA YDPOKEX, INPEAIISCTBYIOIUIHX NPOBEIeHHID
caMocToATeNsHONH paborH.

Pacumperne paMoK yuefHHKA CBA3AHO HE CTOJBLKO C JKeJAaHHEM
8BTOpa «AOTOBOPHATH® TECPETHUYECKHE MaTepHaa Jo JOTHUECKOTO 3a-
BePINEHUA, YTO B NPHHIMIE HEBOBMOMHO B CHJIY BO3PACTHHX O©CO-
GeHEOCTEH y4YammMXcH, CHKOABKQ C OOOERITKOA HEMHOIO DEArPpYSHTH
matepuan 10—11-ro npoduaeHux knaccos. OfHAKO B cayuae Hexo-
CTATKA BPeMeHH MIH OO0 KaKHM-Jubo ApYyrEM OpHYHHAM DTOT MATe-
pHan MOKHO He DACCMATDHBATD, 8 CAMH 38AAHHAA KOHTPOJBHBIX MJIH
CAMOCTOATENBHBIX PAGOT MOMHEO HCKIOUYATE NI 3aMEHHTD.
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KoamvecTBO yOpaskHeHH cAMOCTOATEABHEIX M KOHTPOJBHREIX pa-
6ot maberouso. McoonsayeMelfi aBTOpOM NPHUHIMNI A3GEITOYHOCTH
KOHTPOJBHEIX H CAMOCTOATEJbHBIX paGoT — 3TO HE TOJBKO TONBIT-
Ka OXBATUTE B paboTe Kax MOXEO Goibine PasAMYHRIX YOPANKHEHMI,
«00BATE HeOOBATHOEs. 3aech NPUCYTCTBYET M 00IAf TeHAeHINA
VEDYINHeHNs KOHTPONRHEIX pador. KpoMe TOro, yunuTe/ 10 3HAYHTEAL-
HO [poIne YAAJNTE A3 TEeKCTA TO MIH HHEOE 3afaHue, HeXMelH ROAV-
MEIBATh HeZOCTAIOIIEE,

I[IpuHOMD H3OGLITOYHOCTH KOHTPOJBHBIX H CAMOCTOATEJBEBIX
paboTr HMeeT M elié oany BaxkHyI0 npuuMry. Ilpegjnmoaaraercs, 49To
VIuTeIL OyIeT OpeAlaraTh YVYAIIEMCHA 8ce 3adawnitd, HO KDpHTepuii
BLICTABJIEHHA CUEHKH OYyAeT TAKEM, YTOOBI ¥ yualpxcA OMH KM,
MOXKeT OBITh, OBA YVIDAXKHEHHSA OKAZANHUCH <JHITHHMA#, TOIOJIEH-
TeALHBIMH — 38 HX BBINOJHeHHEe MPEANOJAraeTcss BLICTABJCHUE JO-
OONHHTENBHOH OlleHKH (0 jxenauur ydammxcda). Ilogobuasa mpakx-
THKS OPeAJAraTh YUalIUMca BHOHPATh ¢Boil «00A3aTeNbHEI» MHHERA-
MAJBHHIE VpoBeHb AAET BOSMOMKHOCTE YYAIIEMYCS OPH BEITOAHEHHU
pafoTH OTEETHTH HA BONPOC, KAKOH MaTepHall OH YCBOMJ Jaydide.
KpomMe Toro, JOMOMEMTERbHOR VIIPAXKHEHAE B KOHTPOABHON MAHM ca-
MOCTOATENbHOH paboTe ANA CHMJABHEX VYALIMXCA ABIASTCH «3amac-
HEIM MAPAIMIIOTOM® HA Caydail xkakoi-nnbo omMNOGKH AIH OOMCKH —
VOHTeNb BMECTO VIPAKHEHHA, B KOTOPOM JoMylleHa OIMNGKA, MOMXKET
3aCYHTATE JOMOAHETENEHOe YIpaKHeHHe,

Hannupe ZOOOAHNTEILHEIX YOPAXKHEHHA H mpeAsiaracMas cHCTe-
MA OUESHHBAHMA KOHTDOJIBHHX M CAMOCTOATENLHEIX pabor cospaior
ORATONPUATHYIO B ICUXOJOTHIECKOM OTHOIIeHUH O0CTAHOBHY BO Bpe-
MA OPOBCACHUSA BTHX paboT, UuTo TaKMKe HeMAJNOBAKHO,

Ilepens Ha4aIOM CAMOCTOATENLHOH HAHX KOHTPOAsHOH paorTh
YUHTeIE A0MMEEeH 00BABHUTE (A AYUIle — 3AMACATH) KpUTepnil oueH-
KH H HATOMHHTE, YTO HOCAEIHee 3aJaHHE — BOBCE Hé CAMOE CJH0HOR
(B HefCTBHTENLHOCTH YACTO TAK M €CThl). OTO NMO3BOJHT yIAIAMCH
COSHATENAbHO ROAOHTH K BRIGOPY <«CoOGCTBEHHOrO 06S3aTEIBHOTO MH-
HHUMYMAa», YTO CAMO N0 cefie ABAseTcs cephéaHOl MEICAUTENLHON pa-
6oTol (OmEHKA CBOMX BOBMOMKHOCTeH H cBoil coG¢TBeHHEIH BRIGOp —
aT0 Beerga Henpoctol). [IpaKTHKA MOKABLIBAET, UTO AONCJIHUTEALHOE
saflaHie, He ABAAACH 00A3ATeIbHEIM, UACTO BEISHIBAET V¥ YIAIHXCH
Jaxke GonbIOMII MHTEpeC, HeXelH aafaHusg, NpOoBepAINHe 0GA3a-
TeAsHEI ypoBeHb sHannil, yMenuit u naBbikoB. H 3gechk caeayer Tak-
e OpeaocTepeyYh YYAIUXCH: OHY MOryT 34 YPOK PelliNThE JHINE ABA
MOCJHEAHAX, OBA CAMBIX TPYAHLIX M MHTEDECHBIX YIOPAsKHEHMA, HO
IpH 3TOM NOJYYAT 3a pafoTy HEYNOBIETBOPHTEIEHYKr OTMETKY — He
Ha(paJd HYKHOTO IS NOJ0KHTEJBHON ONeHKH KonudecTba Ganop!

Hecronnro cnor 0f OOeHKe 3a NHCEMEHHYIO paboTy B MaTeMATH-
gecxoM xkaacce. OIeHKa « VIORIETEOPHTEARHO IIS yJyaImuXcs obme-
00pA30BATEIEHOTO H AN YUYANTHXCS MATEMATHYECKOro KJIACCA HOJK-
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Ha OnTh parEOOEHHON. Ha nmpakTHKe 5TOrec He DPpOMCXOIMT. ¥9eHH-
Ky METEMATHYIECKOTO KJAACCA JJIH NONYYEeHUA «TPOHRKH» HPHAXOANTCH
EHIIONHATEL JHAYATENEHO GONbINe 3agaEmil, NpHYEéM Kyha GoJee BEI-
COKOro KauecTBa, 110 MHeHHMIO ABTODH, «YAOBJETBOPHUTEALHO® AOJI-
EeH NOONYYIMTE YYEHHK, BHIOOJHMBIIAH «00LDeolpasoBaTeNbHYION
COCTABAAIOVIO THCBMeHHOH paborThl. OgHaKO ABTOpP 3TOI KHMIXHEH
He B COCTORHHH IpeOROIeTh CMIOKUBIIHecA 38 nocaexane 30—40 mer
«OLEeHOYHEIe HOKHHMOKI#; «YAOBJETBOPHTEIbHO B MPEACTABICHHBIX
paboTax MOMYYHIOCE HECKOJALKO BHIIE, yeM B paforax pas obiieo6-
Pa30BATENBHELIX KJIACCOB.

KoeTpoasare pafoTH HOCAT MCKJOYWTEABHO KOHTDOJHPYIOUTHEA
XAPAKTEP: IPH MX BHIMOJAHEHHH YYAIOWMCA HEJE3A MONE30BATHECHE HH-
KAKMMH CIOIPABOYHBIMHM MATEPHAJIAMA, B TOM HHCIe PeIléHHEIM LOoMAa
LIOArOTOBHTEIBHEIM BapuaHToM. HecMoTps Ha TO, YTO B IPOrpaMMe II0
MATEMATHEE €CTh TEMEl, CBASAHHBIE ¢ BRIYACACHNAMU Ha KAJbKYJd-
TOpe, ABPTOP (II0 LENOMY PAAY OpHMYMH) CYHTAET, YTO HCIMOML3OBAHHE
KaJbKYASTOPOB BO BPeMS NPOBEAeHHA KOHTPOJBHOH MJIH CAMOCTOA-
TeabHO# paBoTh (Kak U BOOGIIE HA YPOKe MATEMATUKH, MOMKET GHITE,
38 peAKHM-DEKIM ACK/IYEHAEM) HEUEAeco00pasHo U IajKe BPEAHO.

Hna Toro urofm yuaTesb MOT NPABHJABHC PACCTABHTL HEKOTOPHIE
AKIEHTDHl B NPENCAABAHHM anrefpu B 9§ Kaacce ¢ NOBRIIIEHHBIM YPOB-
HeM MATeMATHYeCKOH NIOATOTOBKH, Heo0X0AHMO KPATKO NIPOKOMMEHTH-
POBATH COfleD:KAENE 3aJAHHH CAMOCTOATENbHBIX U KOHTPOJBHHX pabor.

Camocmosmeanvras patoma N 1. K obmeofpasoparensHol yacTu
PadoTHl MOYKHD OTHECTH TOABLKO yupaiHeHHe N 3 (onpemeauTd Xa-
PaKTep MOHOTOHHOCTHM HeKoTOPHIX dyurnuii). B 10—11 xaacce yua-
muMca obieofpasoBaTeIBHONG KAacca SyAeT OPeaANo:KeHo U VIIPakK-
HeHHe M 6 (sapate dopMynoll koMmosunmio gpyx dyHrnuit), Takxe
B CTAPHINX Kaaccax ydarmuecd GyayT peluaThk 3ggauy N 4 (onpegne-
JNTH XapaKTep MOoROTOHHOCTH GyHKOAR) 1 Ne § (pemuThs ypagHeHME,
HCIMOAB3YS MOHOTOHHOCTh PYHKIMM), HO ViKe mOCHe H3YIEHHS IpO-
nsBoguol. OcTanbHbEle 3aaHMs MPEeIHEASHAYCHE! I YYAIOUXCH Ma-
TeMaTHYecKoro Kiaacca., KpmTepril omeHMBAaHMA palGOTHI: «IMATHs 34
WeCTh YIPAKHEHHE, «TpU» — 34 TPH YOpaKHeHNd,

Caxocmosmenwvrasa patoma M 2., Vopamuenusa Ne 1 u 8 mMox-
HC OTHecTH K o0meobpasoBaTes]bHON COCTABAAKIIEH, DOCKOABRY
pevub HAET 00 H3YYaeMOM B OORIYHEIX KJIACCAX CBOMcTBe (PyHKIMH
(YETHOCTL-HeUSTHOCTE). (06 orpamEudemHOCTH (DYHKUMH B ob6meol-
PascBaTENBHEIX KJACCAX HEe PACCKABKIBAIOT, W NMOTOMY YIDAYKHEHMSR
MNe 2, Nb 4d @ Nb § yyeHHKAM TAKHX KJaccos GYAYT COBEPIIEHHO HEIHA-
KOMEI. YTOpaXXHeHHA N 6 1 7 anengupyroT K 948THOCTE-HEYETHOCTH
GyYHRINH, Ho Ansa obmeoGpadoBaTessHOTO Kaacea OVAYT CANIMKOM
CHOXHBL. KpuTepmii oneHmBaHmAfA: «OaThs 38 INECTE YOPAMNKHEHUIH,
«TPH» — TPHE YIOPasKHEeHHA.
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Camocmoamensnas paboma M 3, Boapmas uwacrs yupasgHe-
HHH paceIATAHA HA y4aluxcd obmeofpazoBaTeABHOrD RIACCA, JTH
VOpaXHeHHMA TOSBOJIAIOT SAKDPENHTE CCHOBHBIE YMEHHMA H HABBI-
KM, CBA3aHHBIE ¢ MOCTpoeHMeM rpaduka KeEaxpatTnyHol QyHKIUHH.
¥Yopayxaeane Nt 1 — 3akpensienne GOpMyZaBl AJIA BEIYHECICHHS BEP-
ITHHE! Dapalossl H €€ OcH cHMMeTpHH; Ne 2 — MOEMMAHHE TOr0, ITO
et napabola nmpoxoAnT uepes 3aJaHHEIE TOYKH, TO KOOPAMHATHL
JTHX TOYEK YAOBJIETBOPHAICT YPABHEHHIO, 34A4I0IIEeMY AAHHEYID GYHK-
muio. ['NaBHAA Afea ynpa:kHeHHA Nt 3 — yMeHHMe «/IBHraTh» Iapa-
Gosy BOIPaBO-BJEBO M BRePX-BEN3 (IPH YCAOBHMH, 4TO napafory y = x2
yyalpeca YMeIOT CTPONTE ¢ T Kiaacca). Yopaxaeaune Ne b — nmocrpo-
eHle rpafHKa KBAIAPATHYHOH PYHEOUH IO NATH TOYKAM. ¥ IPDAMXHEe-
HEA Nt 4 {c mapaMeTpoM), N 6 (cucTema M2 TpEX ypaBHeHHIE ¢ Tpems
HenaBecTHBIMM), No 7 (mepeceuenue asyx napaboa) u Ne 8 (napaGosa
KAK TeOMETPHEECKOe MeCTO TOYEK) IPeBHEINAIOT OA30BBIH YPOBEHE.
Kpurepuil oneHHBaAHUA: «NAThs 3a CeMb YNPAXKHeHuH, ¢TpU» — 3a
HeTHpe.

Camocmoamenvras paboma M 4. Bee sagaaus npeenimaior 6a3o-
BRI YpOBEHE H3YYEHUS MaTEMATHKH M He PACCMATPHUBAIOTCH B 9 06~
meobpazopaTenbHEOM Kaacce. Hexoroprle npeofpasopaHuA rpathHKOB
DYHKIUE DACCMATPHEBAIOTCA B CTAPIIMX KJIACCAX, Y OpaykHeHne Ne 1
npoeepAeT NOHHMAHWE TOT0, YTC NPOUCXOANT C obnacTeIo onpeaene-
HMA H oGAACTBIO 3HAYCHUH AaHHOW GYHKIHHM IOPH BRINOJAHeHUH TeX
MM MHLIX npeolpasopaHuil dynxnum. Ynpaxaenne Ne 2 npoeepsaeT
yMeHBe H3 rpaduKa IuHelimok ¢pyarnum f(x) = ax + b moaydaTte rpa-
duxn Qyrkmuit ¥ = f(-x), y = f(kx), y = |f(x) 1 y = fx]). Ynpae-
H¥e Nt 3 IpoBepAeT Te e HABRIKK, HO AR REAAPATHYHON DYHKIINH,
a ynpayiHeHue Nt 4 — ansa apofuo-AuHelHol QyHKOHU. YOpaxHe-
Hre Nt 5 — THODHYHOS YpaBHEHNE C NaPaMeTPOM, ONHPAIOIIeecs Ha
nocrpoeHue rpaduka ¢pyarnun. Kpurepril OIeHABAHMA: «IATh» 34
YeTsipe YOPayKHeHNs, «TPU» — 34 ABa YOpPAXKHeHNd.

Konmpoavhas paboma N I, Pabora paccurTaHa Ha yuamuxesa 9
KJacca ¢ PACIIMPeHHBLIM H3VUeHMeM MaTeMaTHKH. Bce ynpa:kHeHHA
OpeBRMAalT 6a30BRIH YPOBeHh U3YUEHHS MATEMATHKH. ¥ HDAXXHeHHe
N 1 — ncenegopanve YHKIIMY Ha Y6THOCTh-HEYETHOCTE, YIIpaskHe-
HAe Nt 2 npoBepaeT NpeACTaBAeHNA YIal(HXCH ¢ rpadnKe KBagpaTHy-
HOH (pyHKOMH. YNpaxkHeHHe Nt 3 HCIOJB3YET BHAESJeHHe KBaApaTa
ABYYJEHA M3 KBAAPATHOro TpéxwieHa (MYHKT a)) AAZ onpefeseHNs
HanGOABIIEro HIKM HAHMEHLITET) 3HAYCHNA KBAAPATUYHOR DyHKIHH,
a TAKHE pellleHHe KBAJXPATHOI0 YPABHEHMA ¢ napameTrpoM (nynkT 6))
LN onpefeneHRd obacTH 3HaueHHH AAHHONH dyHKIHH. VopamHe-
BHe N 4 — noctpoenue rpadhurxa KBaAapaTuuHoil dyExuuME (8 nepen
9THM — pemieHue HEOONENIOH 3afAYM C MADAMETPOM). ¥ MPAXKHEHHE
Ne 5 — urenme rpajduxa KBagpaTHdHOH GyHEUME. YnpaskHenue
Nt 6 — neeneopanue rpaduka GyHKINH, CoaepiKallleil nepeMeHHYIO
IOR 3HAKOM MOAYAA. YHpaskHeHue Ne 7 — rpaduveckoe pelnenmne
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ApobHO-DAMOHANBFHOIO YPABHEHMSA C HEeDEeMEHHOH H0J] 3HAKOM MOAY-
JIA B 3ABHCHMMOCTH 0T Dapametrpa. KpuTepHH OLEHHBAENA: «OATLS 38
mlecTh YIPAKHEHAH, «TpH» — 38 TPH YOpaKHeHHA.

Camocmozmenvriasn paboma M 5. Ha Beex yopeskHeHHH pocTyn-
HEIMH I8 yYamuxcd o0meofpaz0BATeNEHONO KIACCA ABIAKTCA N 1
{(6UKBAAPATHREIe YPABHeHHA SHAKOMBI YVYAITHMCH elné ¢ 8 xkiaacca) u
yopaxkueHHe No 2, anennupyiolliee K MOHATHIO KOPHA YPABHCHHA K
K pellleEMI0 YPABHEHHE PDASNCXKEHHEM HA MHOMHTEJH. B yopanae-
HEH Nt 3 TpebyeTca pellHThH YpaBHeHHe rpaduIecKHM cnocofom, a
rpadHK gpobHo-nuBeitHOH GYHKIMN yaamumea obmeo6pasoBaTenb-
HOT'O KJiacca He HapecTeH. IIpH pemeHMH ypaBHeHMA H3 YOPAKHEHHSA
N 4 yaammecs AoKHEL HCOONABL30BATL MOHOTOHHOCTE (DYHKIUNM, UTO
B 0o0meoGpa3oBATENRHOM KJIACCE IOYUTH HAKOTAA HE HCIOAL3IYETCH.
¥YpaBHeHHe M3 ynpaykHeHHMa Nt 5 a) pemaerca BNONHE OYeBHAHON
gaMeHOH nmepeMeHHOH, 4To, B ODLOEM-TO, AOCTYIHO CHABHEIM yda-
IMcA o6meodpasoBaTeNIBHOTO KJIACCA, Y pABHEHHe H3 VIPaKHeENA
Ne 5 6) ~ cuMMeTpHYeCKOe YpaBHeHHe, JTO YpaEHeHHe — AJd yda-
MUXCA MATEMATHYECKOrO KIACCA. ¥ DABHeHHWe H3 yupa:xuaeHus Ne 6 a)
pemaercs MeTOOOM HeollpededéHARX KO3 PHIMEHTOB — 3TOT MeTOh,
" B MATEMATHYECKOM KJIAacCe BOCTIPHHHMAETCH YUAITMMMCA AOCTATOM-
HO croxtHO. M camoe cnoknoe — ApobHO-PAIMOHANEHOE YPABHCHHE
u3 ynpaxxaeHua Ne 6 6), Kpurepmit oueaneaEN: «OATH» BHICTAB/AA-
eTCAd 36 NAThL 3amanuil, «TpH» — 38 TPH.

Camocmoamenvran patoma N 6. Cogeporanue paboTei, KpOMe
ynpaxxHeHna Ne 1 6) u Ne 5, He mpeenimaeT 6GasoBblil ypoBeHb. [Ipn
9TOM B yOpasxkHeHME Nt 1 TpeGyercA peIlIMTE OZHO H TO Ke HEPABEH-
CTBO TpeMA DASIHYMHBIMH cMOcobaMM, OMHH H3 KOTOPLIX yuallHecs
00meo6pasoBaTebHEX KJIACCOB He 3HAKT (peuys HAST O CBEJEeHMM
KBaJIPATHOTC HEePABEHCTBA K COBOKYIIHOCTH ABYX CHCTEM — METON
pellIeHHA He CNOMKHEBIN, HO yuaniitMca OH HesHarkoM). B ynpaskHeHUR
Nt 6 peur MAET 0 BEIUMCACHHU CYMMB BeeX LeJIBIX pellneHuil 1poGHO-
PAIHOHANBEHOIC HepaBeHCTBA. 3aech 6a30BEIH YpPOBeHb NPeBHIIACTCS
AONOJHHUTENBHREM TPefGoBaHHEeM BRIYHCIHTL CYMMY UeJNRIX peIneHHit
HepaBeHcTBa. M JlasKe AONMOAHHTENBHOE YIDAYKHEHHE He IPEBHIAET
6a30Balit YPOBEHE — TPYAHOCTE TOJEKO B TOM, 9TOOEI MPABHILHO IO~
HATE yCaoBUe., KpHTepRHil OLEeHMBAHMA: «IATb* 38 LIECTH YOpaskHe-
Hu#l, «TpuU» — 3a TPHU.

Camocmoamenvias paboma AN 7. PaboTa paccumTaBa HA yua-
murxca 9 Kaacca ¢ pACIIMPEEELIM M3yueHNeM MaTeMaTRKH. Ilepeoe
YOpaskKHeHHe MOCEAIEHO MeOMETPHYECKOMY CMBICIY MOAYIA {paccTo-
AHHE MEXEAY TOYKAMH KOOPAWHATHONM NIPAMOM) M MOMeT GuITB pac-
CMOTPEHC ¢ YUAIIAMMCH CTAPIINX KJIACCOB HJIM C YYEHHKAMH 9-ro
Knacca Ha GaKyABTATHBE., YOpaKHeHHe Nt 2 @oceAleRo mpocreii-
IOAM YPABHEHHAM, COACPIKANMM NMEePeMEHHYI oA 3HAKOM MOAYJA.
Vopa:xHeEne N 3 (pemeEne yPaBHeHAN 3aMeHOH MepeMeHHOH) Tak-
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JKe MOMeT OHITE NpefI0KeH(Q M YYAIQuMCA 00meofpasoBATeIbHOIO
Kaacca. Yupaxcuenwe N 4 comepsxmT ypasnenmne Buza |[f(x) = a, rae
a8 — DOIOKHUTeNAbHOe 9ncao. Ero pemieHre KOCTYNHO CAJBHEIM y4a-
muMcA obmeodpasoBaTeNBHOIO Kjacca, NPOABJAKIEM MNOBRIITEH-
HH} HHTepec K MaTeMaTHke, Né 5§ — rpajudeckHit MeTox pelleHusA
ypasHenuit. Nt 6 — ypansnenue uza [f(x)| = |g(x)|, opoerefimue papu-
AHTHl KOTOPOT'C BCTPeYaklch B 7T—8 KJIACCAX ¢ DACIIMPeHHEIM H3yde-
HAeM MareMaTHKEH. OCTaibHble yOpasKHEeHMS 3HAYHTENBHO CJOMHee
A MOryT OEITE HUPEeANOKEHB! YYAIIHMCSH, MMEOIMM OOKT paGoTH ¢
noZo6HbIME ypaBHeHENAME. KpuTepnil oleHUBAHNA: «TATh» BHICTAB-
NAETCA 38 BOCEMB VIPa:kHeHMil, «TPH» — 3a ueTBHIpE.

Camocmoamensnan padoma M 8. Bee ynpaskHerusa pafoTal npe-
BHIILIAIOT Ga20BHI ypoBeHb. OaHako ynpaduenwe N 1, anenjupyo-
Imee K TeOMETPHYECKOMY CMBICAY MOJIV/A 4YMCJAA, BIOJHE LOCTYIIHO
ANA DTOHNMaHEA yIallUMUuCcA 0fmeobpasoBaTeILHOTO Kaacca., Y Ipax-
HeHHe N 2 gpngeTcAa mpocTeifmumM HEePABEHCTBOM € MOAYJEM M MO-
KeT OKTE NPEAN0KEHO CHIBHBM yUalqHMCA o61leo0pasoBaTeIEHOT0
raacca. HepaBencTeo n3 ynpasknenrsa Ne 3 ceoguTcea K KBAADATHOMY
HEPABEHCTBY 3aMeHOH mepeMeHmofi. Ne 4 — aBoiiHOEe HEpABEHCTBO ¢
Moaynen, Ne 5§ — rpaduuecknii cmocof peleHus mepaBeHCTB — 5TH
YOPAKHCHHA e1é MOTYT OBITh ZOCTYIHH CHILHEIM yuamuMmca obige-
ofpasoBaTeJILHOTO KJacca. Bee oCTANBHEIE YIDPAKHEHHS YiKe JOCTA-
TOYHO CJAOMKHEL H JJIA pelleHnsa TpefyoT conenmanbHOH nOAMOTOBKH,
KpuTtepnii olieHHBAHUA! «NAThs 34 CeMb YOPAKHEHHH, «TPH» — 38
YeTnipe YIOpasKHeHas .

Camocmoamenvuan patoma M 9. Coaepsxague paboTHl IpeBbl-
miaeT 6A30BEIA YPOREHE 00yUeHHA MATEeMATHAKe K NpeAHAZHAYEH ANA
VYAIIUXCA MATEMATHYECKOTO KJjacca. ¥npamxpesne N 1 — aumel-
HOe YPaBHeHWe ¢ INApAaMEeTPOM, KOTOpoe IPH Pa3fNW4HBIX 3HAYEHHAX
napameTpa aufio He uMeeT KopHe#l, 1u6o MMeer GeCcKOHeUHOE MHO-
KECTBO KOpHeH, JH(0 UMeeT e{HHCTBENHLIN HOpeHbL. ¥ NpaXtHeHHe
Ne 2 — nmmEeiinoe ypaBHeHRe, KOTOpOe B fofaBienne K NpeIblayIgHM
CIy9adM MOMET e MMeTh CMEIC/IAa NPH ONPEAeNSHHEIX 3HAYEHHAX
napamMerpa. Yopaxxneane Ne 3 — RBaApaTHOe YpABHEHME ¢ mapaMe-
TPOM, KOPHH KOTODOIO BEIDAMKAKTCH Heped MAPAMETD. YNpasKHeHHe
N 4 — ypaBHeHHe, KOTOpOe MOXeT ORITE NP onpeneléHHEX 3HAYe-
HHAX NAPAMETPA KBAJPATHLIM, 4 MOXeT ObITL AMHelHEIM. YIpajxiHe-
ane Nt § mocRAMIEHO APOGHO-pAllMOHANBHOMY YDABHEHHIO C Onpeje-
JIEHHBLIMM OTpAHUMeHHAME, HAK/JSALBACMLIMA HA HYJIH YHCIHTENS,
BHIpasKAOIHECA 4Yepe3 HapaMerp. ¥npaxHeaEne Ne 6 -— pemenne
ApOGHO-PAIMOHANBHOTO YpaBRHeHHA ¢ HapaMeTpoM. B ynpasiHeHHM
Ne 7 TpefyeTca cOCTABMTH ypaBHEeHHe KacaTeJbHOH k rpadHKy KBa-
AparHyHON (YHKLUAH, COCTABME M DEINHE YPABHEHHE C NIAPAMETDOM.
Kpurepnit OnmeHMBAHMA! «IATH» CTABATCH 34 IIECTL YIpakHeHHH,
«TPHE» — 34 TPH.
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Konmpoavhas paboma AN 2. PaGoTa paccuMTaHA Ha YUAIHXcA
9 Klacta ¢ OOBEIIMEHHBIM YpPOBHEM MaTBMaTH‘IECKOﬁ OOATOTOBEKH.
VnpakaeEHA paboTHl 0XBATRIBAKT OGBEMHEIN MATepHAN. ¥V IpAXKHe-
HHe Nt 1 comep:RHT B cefe pasioleHHe KBAIDATHOIC TPEXYJ/IeHA Ha
MHOEHTENH N pellleHHe Apo0HO-PALTHOHANBHEIX HePABEHCTEB METOAOM
UHTepBanOB, YupaskHeHHe Nt 2 — petireHne ApobHoO-panoHANBHOTO
YPaBHeHHA, COAePKAINETe NMepeMeHHYKO MOJ 3NAaKOM MoAyJad, C Io-
MOIIBI0 3aMEHK nepeMesHoil, B ynpamuenan Ne 3 TpebGyerca cocTa-
BHTH CUCTEeMY HEPABEHCTBE, OZHO M3 KOTOPLIX ABNSETCHA HePaBeHCTBOM
BTOpOIl CTENeHN, a ETOpOe — HEPABEHCTBC C NIePeMEHHOH Mo 3HAKOM
MoaynA. ¥YnpaskEeEne M 4 (menoe ypapHeHHe 4YeTBEépTOll cremeHU)
pelllaeTcs pasioeHUeM HA MHOMCUTEIH MeTOAOM HeolpeAe/SHHEIX
KoaduoueEToR. ¥npamuenue Nt 5 — apo0HO-pANMOHANLHOE HEDa-
BEHCTBO ¢ NEpPeMeHHOH NoJ 3HAKOM MOIYJIS, pelleHHe KOTODPOro pas-
6upaeTcA Ha ABa caydad, YopamBerne Ne 6 — npoSHo-panHoHaNMLHOE
YPaBHEHMe ¢ IApaMeTpoM, Kparepuii onieHNBAHUA! «OATE» CTABHTCH
34 MATH YIOpakHeHUk, «TpHs — 34 TPH.

Camocmoamenvraa patoma Ne 10, ¥Yopaxxaerna Ne 1 u Ne 3 no-
CTYIHEI y9amumca oflecipasoBaTeIbHOTO Kaacca. B nepeoM M3 HAX
TpelyeTca BHACHHTE, ABJSETCA JHA AAHHAH LADA YHACE)] DeINeHHEM
YPABHEHNA ¢ JBYMA NepeMeHHBIMHA HJIM CHCTEMBl YPaBHeHH: ¢ IBYMA
NepeMeHELIME, OTIHUME 3TOr0 YIPAMNHEHHA OT DOXOMHX 30839 Kyp-
ca anrefpel 7 — 8 KsnaccoB TOALKO B TOM, UTC B oTolf pabore mpex-
JATANTCH YPaBHeHHA BTOPOH CTeNeHH, & He NepBoil. B yopa:xHeHHRN
Ne 3 TpebyeTca peNINTh CUCTEMK VpaBHEHUN ¢ ABYMA NepeMeHHEIMH,
NpuYéM B OVHKTE 4} BOIMOXKEH Cnocol NMOJCTAHOBKH, a B NYHKTe 6)
BMecTo criocofia moACTAHOBKH (KOTOPHIM 3/eCh TOXe BOSMOKeH) yA0H-
Hee BOCHOJIBZOBATLCHA CIOCODOM CIOMeHWA (CACKHTL NEPBOE YDAB-
HeHHe C0 BTOpPHIM VpaBHEeHHEM, YMHOXXEHHHIM Ha 2). YnpaXHeHHe
Ne 2 — nocrpoeERe TpadHKA YPaBHEHHA BTOpoOl cTemeHm ¢ ABYyMA
NepeMeHHBMH, H3 KOTOPHX YYaINMca 061eo0pasoBaTe/bHOTO KIAC-
ca OymeT SHAKOMO VDPABHEHHEe OKPYMXHOCTH (IYHKT a)). YIOpasXHeHHE
Mo 4 Tpefyer moKa3aTH, YTO CHCTeMa HecOBMecTHA. B ynpasxHeHH:A
N 5 HY)KHO mocTponTs rpadMKN ypapHeHH ¢ ABYMA HOepeMeHHLIMHA
H HAfTH 4UCA0 perIieHMil cucTeMbl. CMBEICA 3afaHUA HOHATEH yda-
muMca obimeofpasoBaTeNBHOTO KJIACCA, HO IOCTPOHTE I'padAKM YpaB-
HeHU yuaiquecs Oeg cneUMANBEOH NOATNOTOBKH He CMOTYT. ¥ IpPajR-
HeEne Ne 6 — saxaua c DapaMeTpoM — HYJKHO rpadmuecKyd PelluThb
CHCTEMY YPABHEHHH ¢ NBYMA NepeMeEHbIMA, KpaTepuit oneAnBaHAA:
+IIATHs BLHICTABAMETCA 34 INECTH 3A04HWIA, «TPHs» — 354 TPH,

Camocmosmeavhan padoma N 11, ¥Ynpaxuaerua Ne 1 u 2 gocryn-
Hhl CHUIBHBIM yuamumca obmecbpazoraTenrHOTC Kaacca. B meppom
YUpa*KHeHHH NIPHMEHAeTcA HeolkuHAA jaMeHa — IepBOe YpaBHeHHNe
ABIAETCA NOACTAHOBKOM ana BToporo. B yopamuaennn Ne 2 e HYXHO
HAEXOAWTE SHAYOHHME MOPEMOHHOM, NOCKONBKY MOCIe NpeofpasoRaHus
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IIepBOTO YpaBHeHMA H IIOACTAHOBEH BTOpOre ¥PaBHEHHA Cpaldy moay-
qaeTrcss TpeOyeMEli oTBeT. Ynpas;HeHUe N 3 — cicTeMa JBYX ypas-
HeHni, pemmaeMuIX 3aMeHOft ¢ 3JeMEHTAPDHLIMH CHMMeTDHYECKHAMN
MHOrowIeHAMH. ¥hpaxHeHme Ne 4 — TeKcToOBadA 3aAa4a, KOTODYIO
MOTYT PellIdT: CHABHHE VYAMMHecH o0BITHOrO Rjaacca. YIpajKHeHHe
Ne 5 comepsuT KBeé CHCTEMEI, B OZHOM M2 KOTOPBIX €CTh OJHOPOAHOS
VDaBHEHMe BTOpOHl ¢Temenm, a BTOpAsA CHCTeéMa IPUBOXHTCHA K CH-
cTeMe, cOfep:Ralleil ogHOpPOAHCE YpaBHEHHEe. OTH CHCTEMBl MOMKHO
NpeaJaraTh VYAIMHMCA, HMEIOIHM CHeIHAAJBHYKr MATEMATHIECKYID
NOATOTOBKY. YHpajkHeHRAe M § — zagatua ¢ nmapaMeTpoM, KoTopas
pemaerca rpaduueckd. Kpurepri ONeHNBAHHA: <[ATbhbs BRICTABRIA-
eTcd 54 MATH 3afaHuli, «TpH» — 3a TpH.

Camocmosmersnas paboma Nt 12, Hz Bcex ynpaxHeHuit yua-
muMca 06meofPpAsOBATENBHOrO KIACCA NOCTYNHO JHINb YIIPAYKHEHHE
Ne 1, B KOTOPOM HY)KHO BRISCHHTH, ABJIAETCA JA AGHHAA NAPa YHCEa
pellleHNeM HEePABEHCTEA ¢ ABYMHA [€peMeHHEIMH HAM DEOICHHEM CH-
CTeMH HepPABCHCTE ¢ ABYMA NMepeMeHHEIMH, OcTanbHEle yNpaXHEeHHA
OpeAHASHAYEHE! AN YUYANITHXCA KJAACCA ¢ PACII¥pPeHHBIM H3y4YeHHEM
MaTeMaTHKH. B ynpakHenun Nt 2 rpefyeTca BBEIACHHTH, II€pecexa-
eT ¥ FRAHHHHA OTPe3oK NpAMYIO, PASASAAMINYI ILIOCKGCTE HA ABE
noaynaockoct. B ynpaxuenunm N 3 rTpelyerca H300pasHTh MHO-
JKEeCTBO pellleHUil HepaBeHCTBA. B ynpakHeHEH Nt 4 HYXKHO 3aJaTh
CHCTEMO HeDABEHCTE TREYTOJABHHK ¢ BEPIIHHAMHA B JAHHEIX TOUKAX.
Vopamuenrne N § — prramcaeHpe naomaay QUIyphl, 3agaBaeMoil
CHCTEMOM HepDABEHCTE, COJEP/KAIMAX NePEMEHRYIO M08 SHAKOM MOXY-
ad. YupaxueaHe Ne 6 — zanaua ¢ napaMerpoM. Kpurepuii oneanea-
HHA: «[0ATb» BHICTABNAETCA 34 NATE 3afaHUH, «TPH» — 34 TPH,

Houmponsnas patoma Ae 3. Pemenne cucreM NE YIPAMHEHHN
Nel m Ne 3 pmoerynmHO yuamiaMces O6IecOpa’loBaTeILHOTO KJACCA.
CHIBHEIM YUALHMCA MOMHO NPEJJIOKHTE PEeNINTh TEKCTOBYIO 3aA4a-
yy (yopa:kHeaEne Ne 4). Ocranpanie ynpaskHeHH, CBAGAHHEIE AHG0 C
CHCTEMOH HEPABEeHCTB ¢ ABYMA NepeMeHHEHMA (ynpaXKHeHHS Ne 2 n
Ne 5), a1nbo ¢ ACCTATOYHO CHOMHOM CHCTEMON IBYX VPABHEHHMM BTO-
poif cTeneHH ¢ OBYMA nepeMeHHEIMH (ynpasxaenme Ne 6), paccaura-
HBEl HA yYaAOIHXCH KJacca ¢ yray(aéHHBIM M3y4eHHeM MATeMaTHKH,
Kpurepuii onmeHHPAHWA: «OATH 38 NATH 38NAHWI, «TpH» — 3a TPH.

Camocmoamesbnasn paGoma AN 13, Ina yaamwuxea obmeoGpaso-
BATEJILHOI'0 KJAACCA AOCTYNHE yhnpaxkHeHus Ne 1 m Ne 2 a). B nep-
BOM M3 YINPaXXHeHHH HYKHO BBIAACHHTDH, ABAAETCA JIH AAHHOE YHC-
J¢ 4eHOM TeCIenoBATENBHOCTH, 3ANAHHOH QOpMYJIOH 7-r¢ WieHa.
B ynpaxxaenma Ne 2 a) yuamueca ne gopmMyne JoMEHB HAINTH epBLIe
NATH TLIEHOB OOCAeACBATeNbHOCTH. B myHKTe O) ynpakHeHna Ne 2
yuammeca JOMKHEI METOAOM MATEMATHYECKOH WHAVKIHUH A0OKA3ATH
dopMyny n-ro WieHa MOCAEOBATEALHOCTH, 3AAaHHOH PeKYPPeHTHOM
dopMynoit. B yopaxuesun No 3 HY:KHO ONpeaeTHTh XapaKTep MOHO-
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TOHHOCTH, 4 B ynpaKHeHAH Nt 4 —— OTpaHMUEHHOCTDh [OCIeIOBATENE-
HOCTH, 3aJIafHOl opMynoil n-ro wieHa. ¥YupaxeeHua Ne S u Ne 6 —
AOKA3aTENBbCTBO METOZOM MATEMATHIECKOH HEAYROUN. Kpurepuii ome-
HUBAHHA: «TIAThL» BHICTABIACTCA 38 NATH 3aAZHHN, «TPH» — 38 TPH.

Camocmoamenvnas patoma M 14, IlockoasKy Tema «Apmd-
METHYECKAA OporpeccHsr ABNAeTcd O0AATENLHOH AAA YIAIIHAXCS
9 xkaacca Ja06Goro mpoduns, To B 31Ol pabore HOMLIIAA YACTE YIDaK-
HeHNil NoCTYOHA yyamumca ofmeobpasopaTenLHOTO Kaacea, Hekimo-
YeHHe COCTABJIAET ynpaxHeHMe Nt 8, B KOTOpOM YHAIIIMECA AOKHEI
HCCJIEAOBATh KBAJADATHYHYID (QYHKONIC HA SKCTPEMYMH. IlpHudm
$yEKINA MeN0OYHCACHHOTO APrYMeHTa JOCTHTAeT OJHOMO M3 2KCTpe-
MYMOE CPa3Y B IBYX TOYKax. Yuopaxuenua Ne 1, 3, 4 n 6 nporepaor
3HAHHA, YMEHAA H HABEIKU pellleHus 3ada4 00 teMe «PopMmyaa n-ro
ureHa apHpmeTAdeckol DporpeccHu», a ynpaxueHng Ne 2, T u 8§ —
no Teme «CyMMa NepBeIX 72 9JeHOEB ApUMETHUECKON IPOrpecCEH».
Yopaxuerne Ne § mpoBepseT SHAHHE XAPAKTEPHCTHYECKOTO CBOIN-
¢TB& apHpMeTHYeCKOH NMporpeccHH. Kpurepnii CUeEARAHAA: «TIATH»
BHICTABJAETCA 84 CEMb 38JRHMIA, «TPpH» — 3a TeThIpe.

Camocmoamenvias paboma Ne 15. Cogepranne paGoTel mocea-
meH) TeMme, o0AzaTeNbHOA ANA H3YYEHMA B KiaccaX mwoboro mpo-
duna. Iloromy GOABIMAA 4YACTL YOpAMHENHMiA DACCYWTAHA HA BCeX
yaamuxea. Hexnodyenre cocTABIAICT, MOXET ObLITh, yOpasKHeHES
M 2 (maofpa’keHWe HIEHOB NOCAEIOBATENLHOCTH B KOODAHHATHOM
naockoctn) 1 Ne T (caomune nponenter). Ho, HeCMOTDPE Ha BHOJHe
TNIOHATHOE YCJIOBHe, yYalIMMca Oe3 cnenuannHolt moarorosxn fymger
HENPOCTO PEIIHTE yupasKkHeHRa Ne 5 u Ne 6. KpuTepHy oneHHBpaHMsA:;
<NATE* 38 LIeCTh 3aZaHHHA, «TPH» — 34 TPH.

Camocmoamenvnas paboma M 16. Bece ynpasxHeRus paGoThl,
KpoMe ynpakHeHMA MN¢ 1, paccumMTamel Ha yuamuxcsa 9 Kiaacca ¢
TNOBBILIEHHEIM YPOBHEM MATEeMATHUYECKOH INOAMOTOBKH. ¥YOpaXxHe-
Hre Ne 1 — ymeHme npeacTariaTe (eCKOHEYHYH) AeCATHYHYIO Ie-
pHOIHYeCKYI0 APoGE B BHAe oOnIKHOBeHHON npofy ¢ moMombr Gec-
KOHeuHol yORIRalomeii reoMeTpHUYecKo#l IIpOTpeccHn. DToi e TeMe
IOCBAIIEHE YOpaskHeHua N 3 u Ne 7, HO OHH SHANHTENBHO CJI0XKHee
yOpa:XHEeHANR, NpPeAHASHAUEHHEIX AMA Yuaniuxcd OOLIYHOrO KIacces.
B ympaxuennax Ne 2, 4 u § Tpebyerca BRIYMCIMTE Ipefen MOCHe-
FOBATENBLHOCTH, NPHYEM VPOBEHBb STHX YHOPa)KHeHHH SBHO IpeBLI-
maeT ypoBeHbE YOPAKHEHUI, NPeANoKeHERX B yuyeGHMKe. IloaToMy
nepeA TeM, KaK AABAThL HTH 3aa4H, LeIecOODPA3HC BMECTe ¢ KJAACCOM
PACCMOTPETE METOAL! BRIYNC/AeHHN IpefAesIOR NMOCJAeA0BATENLHOCTEH.
YnpaxHeHne Ne 5 — saxkpensenue olpefieJleHHA Npefena MoCJIeA0RA-
TeNbHOCTH. KpaTepHit ONeHABAHMSA: ¢IATHY BLICTABIAETCA 34 LIECTh
saganuii, «TpH» — 34 TPH.

Konmpoawras paboma M 4. Bea paoTa paccunTaHa HA yyalimx-
ca 9 KJacca ¢ pacIHpeHHEIM MsYHeHNneM MaTeMaTHkn. HcxnmmoueHie
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cOCTABIHeT yhpaxkuerue Nt 1 — zanuce OOKKHOBEHHON ApPOGH B
BRjle OeCKOHEYHON NePHOTAYECKoN necATHYHOH apodu. YnpasHeHne
No 2 — pHUNCIEHHE Opelenos NCCAeAOBATENBHOCTH B IpocTedmmx
caygaax. B ynpaxuenun Ne 3 TpefyeTca A0KasaTe, 9T0 AAHHASA TOCHe-
MOBATENFHOCTE SABAAETCH BOSPACTAKNIEH miA yOpialomell, & Tarme
orpaHnyenHoit. ¥Yopaxxaenme Ne 4 — sanaua Ha Haubonbllee U HAK-
MeHbllice 3HAYEHHAE. YNpaxkHeHue Ne § — GecKOHEUHAHR YORIBANILAS
reoMeTpHYEeCKasa Oporpeccus, YopaxHeHHe Né 6 — cmemaBHas 3a-
Aaua Ha APHPMETHIECKYI) B regMeTpadeckylo nporpeccun. Kpurepnit
OLleHHBAHHA: «NIATh* CTABHTCA 34 NATH B4AAHMNA, «TpU» — 3a TPH.

Camocmoamenvhas patoma N 17, HecmMoTpa Ha TO, 9T0 B3a-
HMHO oOpaTHEIe HYHKLUM He H3YYAIOTCA B KYPCE MATEMATHKHM JJA
00meofpa30BATEBHIX KASCCOB, yOpaxkHeHue N 3 a), 6) mocTynHo
YYAIIAMCH KIacca He MATeMATHYeCKOors npoduns (Ipa yCA0BHH, YTO
YUANTHMCS M3BeCTHO ONpefelicHHe KOpHA n-oft cremenm). Ocrans-
Hble YOpa)KHEeHHA PACCUMTAHBI HA yeamuxca O knacca ¢ pacliupeH-
HBEIM H3YYeHHEM MATEMATHKH. YIOpaxkHeHHe NY 1 — cBA3E MemAy
o0JIacTEIO onupefelleHHA M oOJAcCTRI0 3HAYeHHH B3aMMHO 0GpaTHRIX
dbyrrmuii. N2 2 — ymenue zazaTh GopMyNolH QYHKIHIO, BSAMMHO
o0paTHYI0 JaHHOI. YipamueAne Ne 4 saxpernser cpoiicTBa rpadi-
KOB B3aHMMHO ofpaTHHX pyHRuuill. B ynparxuennn Ne b meobxozmamMo
3HATH rpadMEH CTeNeHHOH QYHKIHH ¢ HATYPANTBHEM NOKA3aTeIeM |
rpadHKE HM ofpaTHbix GyHxnuil, H HCXOAA M3 STOrC PENIATH IPO-
cTefinine ypaBHeHHA. YnpakHenane N 6 — yparRHeHMe ¢ mapamMer-
poM, yopaskHeHne Ne ¥ — uyTe ycnokHEHHOe ynpaxcHenue Ne 3 G).
Kpurepuu OIeHHBAHUA: «OATE» BREICTABJAAETCH 34 IIEeCTh SAZAHMIA,
«TpHs» — 32 TpH,

Camocmoamensrnan pasoma Né 18, ¥npamxueaua M 1 u M 2 —
EB[UHCJEHAA, HCHOAB3YIOIIAE KOPeHE 71-0M CTemeHE H CTeNeHb ¢
ApOOHBIM NOKasaTeneM, Y npaxHeHua Ne 3 m Nt 4 — ynpomieaHe BRI
payKeHHil, cofep)KaliAx KOPHH R-oli cTeleHH. ¥npa:HeHHe N b ne-
MONb3YEeT NPEACTABJCHHS VUAIGHXCA O rpadHUKaX CTeNeHHHX (DyHK-
nuif ¢ ApeGHEIMH MOKA3ATENAMH cTeneHe#d. Nt 6 — pemnenne ypaBHe-
HAl, CBOAAMMXCA K KBaADATHHIM ypaBHeHusM, N 7 u Ne 8 — BHI-
YHCAeHMA, COAEPKANINE KOPEK n-0#f cTemeHH. B ynpaxHeHnm Ne 9
TpefyercA CPABHHTE CYMMY KyOMIecKHX KOpHeil M3 pasHHX IHceNa ¢
Ky0MYecKHM KOpHeM H3 TpeTbero uHcra. Hecmorpsa Ha TO, ITO B pa-
GoTe mpeANaraeTCa AEBATh VOPaykHeHHIt, OLIeHKY «IATh* MOMCHO BHI-
CTABJIATEL 34 CEMb VOPAKHEHUI, «TPHs — BCETO 34 TPH YUDANKHCHNA.

Camocmoameaviaxr patoma N 19. Bee ynpakHeHHA paboTH
BLIXOAAT 34 PAMKH OpPOrpaMMbl 10 MATEMATHKe Ana 9 Knacca. Ha-
yueHHe 2TOM TeMel nmpoxoaur B 10 man 11 obmeobpasosaTensHoM
Kaacce. Yopaxaerme Nt 1 coaepRaT ueTHpe YPABHEHHA, B KOTOPHIX
OPOBEPAKTCA 3HAHHA YYAIHMHACHA OoupefeleHHHA apHMETHHUECKOTO
KODHA n-0f CTENMEHU M CTeNeHH ¢ APOGHEIM HokAszaTeNleM. YIpax-
HeHAA M 2 ¥ N 3 — THnNHYBEIe MPPATINOHANbLHLIE VDPABHEHHA.
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B ynpasxpernu Nt 4 npeanaraeTcd pelIMTh He OUeHDb CA0KEHOe Hp-
PaonoHAABHOe HEPABEHCTEO. B HOCAefHEM YOpPaKHEeHHH Heobxoam-
MO JOKA3aTh, 9T0 AAHHEIE HPPANHOHANLHEE YDABHEHHA HE HMEKOT
kopHeii. KpuTepUU OmEHMBAHHA: ¢OATH» BEICTABJIAETCS 38 YeTHIpE
YOPASKHEHHA, «TPH» — 24 JBa.

Koumpoavnaa patoma Me 5. PafoTa paccuMTAHA Ha YYAIUXCH
9 Kaacca ¢ NOBRIIISHHEIM YPOBHEM MATEMATHYECKOH IOATOTOBKH.
Ynpaxaenue Ne 1 cogepruar npocTeifmae upecOPASOBAHAS BRIPANKE-
Huli, copepsanmux KOpHH n-0it cTemeHM M cTemeHU ¢ ApoDHEIM No-
razaTeneM, B yopaxaernu Ne 2 Hcmosssyercd onpefeseENe CTeIleHA
¢ PAUOHAJRHEIM TIOKA3ATENEM U YCIOBIEe DABSHCTBA ZBYX HPPAIINO-
HAJMBHKIX YHCEN, COAeDRAMAX KOpHA. YnpamxHenue Nt 8 — mpocTeli-
mee npeofpasopalue BRIPAMKEHUH, COREPIKAIMAX KOPHHA -0 CTeNeHA
H CTeNleHH ¢ ApoDHEIM MOKAZATENeM. ¥YIpaxEeHne Ne 4 — corpame-
HEe Apofeil, YHCJHTENIN H 3HAMEHATENH KOTOPHX CONEIKAT KOPHH
n-0i CTeNeRHd M CTeNEHH ¢ APOGHHM MOKABATENEM. ¥ OpPASKHEHHE
Ne 5 — cpaBHEHHE YHCEN, COAEP/KalIHX KOPHHA N-0# CTeleHH. ¥ Ipax-
HeHHe N 6 — ynpommerne §oJiee CJI0KHOTO EHDAKeHUA, COTEpIKAlLILe-
TO KOPHH n-0if CTENeHH H CTEeNeHH C APOOHEIM IIOKA3ATeNeM. ¥ Ipax-
HeHHe Ne T — ypaBHeHHe, COAepIXamee IMEPeMEHHYIO IOA SHAKOM
paaukana. Kpurepun oneENBAHHA: <IATH* BHICTABJAETCA 38 IHECTH
VIPasKHEHHAH, «TpH» — 3a TPU VIPARHEHNNA.

Camocmoamervhan patoma Ae 20, TpUroHOMeTpHA He BXOJHUT
B OporpaMmy 9 obmeobpasoBarenrHoro Knacca. Ilosromy Beck Ma-
Tepuan paform ofpamiéH K yYanm[mmMcHd MaTeMaTHIecKoro Kjiacca. B
10 wm 11 kJacce He MATEMATHYECKOTO OpopHUAs GOIBIINHCTBO U3
STHX 38Ja4 yyamm@ecd CMOIYT PelIUTh. Y OpaxHeHEHe Ne 1 nmpoBepaer
YMeHHA YYaIOHXCH OUpeAeAATh, K KAKOH YeTBepPTH OTHOCHTCHA YIoJ
NOBOPOTA HAYANBHOrO PAZMYCA, BEIPAYKEHHEIN B TDANYCHOH HIH pa-
AvaHHoH Mepe. ¥opaxkHeHHe N! 2 — mepeBoR B3 rpagycHoOll MepwH
B PAAUAHHYK), YOpaXKHeHHe Ne 3 -~ mepepoj H3 pajuaHHON Mephl
B rpafiycHyio. ¥ynpaskaueHua Nt 4 1 No b — yMeHHe «YBUzeTh» 3Ha-
YeHHA TPHrOHOMETPHUYeCKMX (QynKIuil HA JHHEHN CHEYCOB, JIHEHRN
KOCHHYCOB, JIUHHN TAHCEHCOB ¥ JIWHHHM KOTAHCeHCOB. ¥ NpaXHeHUe
N 6 — BHIUHCJIeHHe 3EAYEHHI TPHrOHOMETDHMYECKHX BHIpaKeHHH
a7 CCHOBHEIX YTNOB. ¥npasxcHeHHe Nb 7 — yMeHHe BRIYHCAATE HaH-
GonpImee H HAMMEHBIIEE 3HAUYEHHSA NPOCTHIX TPHLOHOMETPUUECKUX
BHIpAYKEEHH, OmMpalImeecs Ha 3HAHHe ODJACTH 3HAUCHHS CHHYCA
H KocHuyca, \é¢ 8 — mponeaeBTHKA PelleHMA TPHIOHOMeTPHYECKHX
ypasHenuit. Kputepuy oneHUBAHUA: «NATHs BLICTABAAETCA 38 CEMb
yopaxEeHH, «Tpis — 34 YeTHIPe YOPAKHEHHA.

Camocmoameavnan paboma Ne 21. Pabora paccurTaHa Ha yd4a-
IONXCA MATEMATHYECKOro KJAcca. YhnpaxzeHume Ne 1 — peumcae-
HUe JHAYEHMH TPArOHOMETPHYECKHUX BRIDAMKeHHH, Hcnoasayollee
9ETHOCTB-HEIETHOCTE TPAMOHOMETpHYeCKHX GyHKUMH, YnpaxHeERA
N 21 N 4 — 3HAHMe 3HAKOB TPHMTOHOMETDHYECKHMX (GVYHKUMHA B
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KOODAMHATHEIX YeTBEPTRX. YHOpaxHeHMe Ne 3 — HCCHefOBAHHE HA
YETHOCTh-HeUETHOCTE dyaROuit. ¥Ynpaxxueane N2 b — HecnefopaHue
dyuxmuy Ha Hambojablnee M HaAMEHbOIee IHaueHHe. Y Ipa’KHeHHe
M 6 — BHUHACTCHUE OCHOBHOrO Nepuoja bysrnun. Yupasxaeame Ne 7 —
HYJIH TPATOHOMETpAYeCKUX PyHKIHEA, Ne § — HenmpwBEIYHOe TPHIO-
HOMETpHUYeCKoe HepaBeHeTBO. KpuTepuil ONCHABAHMA! «IIATH* BHI-
CTABJIACTCA 34 CeMb YIPaKHEeHMI, «TpHs — 34 YeTEIpe.
Camocmonrmensias paboma N 22, Bee ynpaxmenHs pafoThl
NpefHASHAYEHH ANA yyamuxcs 9 Kiacca ¢ MOBHIMEHHBIM YPOBHEM
MATEMATHIECKOH# NMOATOTOBKM MM JJIA YIAIMEXCA CTAPIISro KJac-
ca ampbore npodpmnsa. Yopamxuenne Ne 1 — GopMyanl DpABEASHHSA K
¢vEEDMA yraa mepBoil yeTeeprn. Ynpaxkaenus M 2 m N 4 mpea-
OOJMATSI0T HCIOJB3CBAENE OCHOBRHLIX TPHI'OHOMeTpHYIecKnX GopMylI.
B ynpaxpennn N 3 HY)XHO BRIUACARTE 3HAYEHHS OCHOBHEIX TPHIO-
HOMeTpHUeCKHX PYHKUHEHA N0 JAHHOMY 3HAYEHHWIO OAHOH M3 HAX U
YeTBEPTH, KOTOpPOHl NDHHALJIEKHT AAHHBIA yrol (¢ MCIOJLIOBaHM-
eM OCHOBHLIX TPHTOHOMeTpHuecKuX dopMyn). Ynpaxeeana N 5 n
Ne 7 — BHIquCHEHHE 3HAYEHHH TPHUIOHOMETPHYECKHX BHEIpaAXKeHHIt
¢ HCTIONbL30BAHMEM GOPMY NPHEEdeHHA M OCHOBHRIX TPHICHOMETDH-
sino
YeCKHX TOMKIECTE. ¥YunpaskHesne Ne 6 anenanpyet K dopmyie Py =
= tgol, XxoTA MoKeT ObITEH perneEo H APYrHM cnocoboM. B yopasaeEuy
Nt 8 TpeGyercA BRIUACAHTE 3HAYEHHE TPUTNOHOMETPHUECKONO BrIpa-
SKEHHS, 3HAH HE SHAYRHWE OfHOM U3 TPHrOHOMETPHYeCKHX QyHrumil,
A CYMMY SHAYeHHH CHHYCA A KOCHHYCA ORHOTO M TOT'O e APryMeH-
Ta (¢ HCMOJL3OBAHHEM CHAMMETPAYECKHX MHOTOWICHOB H OCHOBHOI'O
TPATOHOMETPHYECKOTO TOM(LecTBa). KpHTEDAN OIEHNEBAHAA! ¢IATH»
BHICTABIAETCA 34 CeMb YOPayKHeHMN, «TPH» — 3a YeTHIpe,
Camocmoamenvnas paboma M 23. Bce yopayKHeHHS PACCIMTA-
Hbl Ha yzammxcd 9 knacca ¢ yrayOuéHHEIM A3YYeHHEM MATEMATHKH
HJIH YHAIOUXCA CTAPIMX Kidaccos Jioboro mpoduns. YnpakHeHHe
Ne 1 anennupyer K dopmynaM caokeHHsa (ODyBKT a)) U K dopMy-
JaM ABoiiHOrOo apryMeHTa (DyHKT 6)). B ynpamuenun N 2 Hy)KHO
YIOPOCTATH BHpaMeHHe, HCIONB3YA GOPMYAL CYMMEI HJIHM PAIHOCTH
TPUrOHOMETPHYECKHX GYHKIOHMI. YnpakHernme Nt 8 — BRIYHCIeHUE
3HAYEHHAH TPHATOHOMEeTPHUYECKHX GYHROHWH ¢ ACHOAE30BAHHEM GoOp-
MYJ CAOMEHHA. YupaxxaeHHe Nt 4 — BHIMH{JIGHHE IHAYCHHH TPHAIOC-
HoMeTpHYecKHX GYHELHH ¢ TOMOIOBIC GOPMYT CIAOKEBERE H QOpMYA
JBOIHOTO M MOJOBMHHOTC APTYMEHTOE. ¥ IpAKHeHHe Nt b — yopo-
meHne TPHTOHOMETDHUYECKAX BHIPAKCHHMA ¢ aAcmoabsoBaEMem dop-
MYJ NPHBeAeHAA H GOPMYI CYMME TPHTOHOMeTpHYIecKRX GyHEI AN,
B ynopaxxHenun Nt 6 HyRHC JOKAa3aTH TOKAECTBO, HCOOMIL3YA IPH
arom tdopMyms croxeHAsa. B ynpamxaenun Nt 7 Tpefyerca BHYHC-
JIUTE NPOHM3BENCHHE 3HAMEHWH TpHroHoMeTpHuecKHX byukmnii, ne-
NOoAR3YA COeBUANEHLIA NDHEM — YMHOKEHHE M AeJeHHe IIPOH3BeAe-
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HHS HA OAHO H TO ’Ke OTAHYHOE OT HyJAA YHCAO, YupaxKHeHHe N 8 —
BBIMHCI€HAS HAHOGOJNLIIEr0 B HAMMEHLINEro JHAYEHHS BHPAKEHHS
BaAaa Acoso + Bsino BEeeHMEeM BCIIOMOTATEIbHOTO aprymenta. Kpa-
TepHA ONEHHWBAHWNA: <«OSATh+ BRICTABAAETCA 38 CeMb YIpaskHeHui,
«TpDA» — 34 YeThIpe YIPDAKHEeHHA.

Konmpoavnaapaboma A 6. Bee ynpaxHeHRa npeaHAIHAYEHB JJ1A
y4amuxcd 9 Kxacca ¢ NOBEINIEHHLIM YPOBHEM MATEMATHYECKOM IOATO-
TOBKH, YNpaKkneHte Nt 1 — BLIYACICHAES SHAYCHHA TPHIOHOMETPHYe-
CKOr'0 BRIpAXMEHAA, HCIONb3YIOMEe NOMHMO OCHOBHHX TPHIOHOMETPH-
TeCKHX TOMAESCTB H 3HAHHA 3HAKOR TPHTOHOMETPHYECKHX QYHKIALN B
KOODAWHATHRIX YraaX oPMYJILL ¢CI0HEHHNA H CJIeACTBHA H3 HHUX (dop-
MyaEl gBoitHOTO aprymenTta), Ynpaxkaeaue Nt 2 — npuMeHeHEne dop-
MYJ CIOEeHHA TPHTOHOMETPHYECKHX PYHKOMH. YupaskaeAne Nt 3 —
TOKAECTBO, B AOKASATENBCTEE KOTOPOr0 MCHOABSYIOTCH OCHOBHEIE
TPHTOHOMETPHYECKHE TOMXASCTBA, (POPMYJLI NpUBeAeHUA H (GopMy-
JIEI HOJOBHHHOTO yria, YhApakHeHHe Mt 4 — ToxAecTBa, HMEIOIHE
MecTO B TpeyroJbHHKe, B ynpa:xkHeHAH MNe 5 Tpefyerca BMYHCIATH
3HaYeHHe BEIDAYKEHHA, HCONB3YA (GPOPMyJILI NIPHBEAEHNSA, OCHOBHELE
TPHTOHOMETPHYECKHE TOKIECTBA H (OPMYJIBI CACKeHHA. YIpaycHAe-
HAe N¢ 6 — BRIYHCACHME 3HAUCHHH HJIHN AOKA3ATENBCTBO TOMEHECTB,
HCOOARSYIOIMIAX BeCh COEKTP TPHroHOMeTpHyecKHX dopmya. Kpnre-
PHMH OI@HABAHAA: «[ATb» — 34 OATL YOPAXKHEHHH, «TPH» — 2& TPH.

Camocmosmenvnasn patoma N¢ 24, CopepskaHue paGoThl COOTBET-
¢TBYeT Ga30BOMY YPOBHIO H3yYeHHHA MATEMATHRH. Bee ynpaxeenns,
KpoMe MOCIEAHErD, JOCTYNHBI ydamuMca o0ImeolpasoBaTEBHOTO
KAacca. YnpaxxHenve N 1 opopepsier ssanve QOPMYA AnNA BRUHACAS-
HAA YHCJIA HepecTaHOBOK, YHCAA codeTaHuil 1 yHena pasMenenmii. B
yOopasxHeHHAX Nt 2 m Né 3 penone3yrores nepectanoBgd, Ne 4 m Ne 5 —
pasMelieHHA, Ne 6 — coueramms. Yuopaxaeame Nt 7 — ypasHenne
B HATYPANBHHEIX YHCIAX, CEROAAIICECA K KyOGMUYeCKOMY YDABHEHHIO,
KpuTepnit oneHNBARAA: «NATH* BEICTABJIAETCH 34 TISCTH JAJAHHME,
«TpHE» — 38 TPH,

Caxocmoamenvnas paboma M 25, Bee ynpakHeHHd, KEpoMe 0~
CJeNHErO VIOPAYKHEHHNA, COOTBETCTBYIOT 06A30BOMY VDOBHI H3YUYeHHSA
MaTeMATHUKH, YupaxHeEne Ne 1 — KJaccHUYecKOe OmpelesieHHe Be-
POSTHOCTH cAydaiiHoro cofrraa. YopaxaerHe Ne 2 — onpenenenne
BEPOATHOCTH ¢ HCNOJALIOBaHNeM dopMys koMOMAEATODEKH (GopMyaR
YHCAa OepeCcTAHOBOK). B ympakHeAmm Ne 3 mcnoab3yeTcd onpese-
JIeHAE BePOATHOCTH ¢ 00Jee CHCKHMM BAPMAHTOM HCHOJL3OBAHHI
ypeaa GIATOIPHATHRIX HCXOAOB M YHCIA BCEX BOIMOKHBIX HCXOAOB
(Te ke dopMyIn DepecTaHopok). B yopamHeENH Ne 4 aenons3yeTcd
YMHOK@HEE BEDOATHOCTOH. YNpaKHeHHe N 5 — YNHOKeHHEe BEDO-
ATHOCTeH M BEPOATHOCTH NPOTHBOIOJACEERY. cOORITH. YnpaxKHeEHe
Ne 6 — Oonee cIORHEIN MOACYET BEPOSTHOCTH ¢ HCIOJIbIOBAHUEM
dopMyn uncaa coueramHil. OmeHKa «D» BBICTABIAETCA 38 OATH 34-
maum|i, «3» — 3a TpH,
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Konmpoasras paboma Né 7. ConepsxaHue KOHTponnHONH pabo-
TH DOJHOCTBIO COOTBETCTBYET YPOBHK) MATEMATHAYECKOH NOATOTOBRA
yuamuxca 9 knacca Gasoporo mpodmns. Yopamsenne Ne 1 — aa-
JAada HA NepecTAHOBKH. YupaskHeHHEa MNe 2, Ne 3 m N 5 — asapgaun
HA pasMelleHHa. Ynpaxeaenna Ne 4 o Ne § — zagaun Ha onpeaene-
HHe BepoaTHOCTH. OmeHKa «5» BHICTABAAETCA 34 OATH yOparkHeHHH,
«3» — 3a TpH.

IIpu noaroToBKe KOHETPOJIRHHX B CAMOCTOATENLHEIX pafoT ABTOD
YePNAX MACH, & HHOTAA, KPaiiHe pefKO, H CAMH 34AHNA H3 CAeAVIO-
INAX MCTOYHMKOB (B NMOPAAKEe MX 3HAYHMOCTH JNA CO3NAHHS MATE-
pHAanoB):

1. Maxapvives K). H.,, Muudwwx H. I, Hewros K. H., Peoxmu-
cmoa H. E. Anrebpa. Vuebmuk ara 9 knacca obmieofpasoBarens-
HhEIX yapesxaeauit, M., «Muaemoaraas, 2013.

2. lanuyxuii M. J1., Foavdxman A. M., 3eaeux JI. H. CoopauK 3anau
no anrefpe ana 8 — 9 Knaccos. YuebHoe nocobme mna yuammx-
CH OIKOJ H KJACCOB ¢ YrAyONéHHKMM M3yIcHHEM MaTeMaTHKH. M.,
«IIpocBemenne», 1992,

3. 3easux J. H., Paszanoacxuii A. P, Anrefpa 9 xnacc, Iafauuuy
AAS KAACCOB ¢ YTAYOJIEHAHNM H3VIeHAEM MaTeMaTHKH. M., «Mue-
moamHa», 2002,

4. 3easun JI. H., Asepuanoe JI. H., Huzapea B, IT,, Tpywmanuna T. H.
SaJaHNA ANA DOATOTOBKH XK HMHCBMEHHOMY JK3aMeHY 0O MaTeMa-
e B 9 kixacce. IocoGme ana yaarena. M., «IIpoceemennes,
1999,

3. Epwoaa A. I1., I'orotopodvio B. B,, Epuiosg A. C. CaMocToATeNb-
Hhle U KOHTpOALHEe paliorsl oo aarelipe m reoMeTpEn AnA 9 Kaac-
ca. PazHOYpOEHEBRIE IUAAKTHYUECKHE MATepHAnsl. MockBa—Xaps-
K0B, «Hnexcar «I'uMuazuns, 1998.

8. 3us B. I, I'oavduu B. A. MajaKTHYecKHe MATEPHANE N0 anrebpe
ans 9 xnacca. C.-Ilerepbypr, «JePo-una-Henes, 2002,

7. Rysneyosa JI. B., Bynumosuy E. A., ITuzapes B. I1., Cyaopoea C. B.
Anrefipa 9 xaace. COopHME safanuil AAA OpOBEREHNA THCHLMEHHO-
ro aK3aMeHa Mo alredpe 3a Kype ocEoBHEON mKoaw. M., <[podas,
2004.



NPUMEPHOE
NOYPOYHOE NMJAHUPOBAHWUE

CornacHo demepantHoMy GasucHOMY yueOHOMY mnamy aias obpa-
30BaTeNBEERIX yapexaearil Poceniickoil Degepamun Ha H3yueHMe Ma-
TeMATAKH HA CTYOeHU OCHOBHOrG 00mero 00pasoBAHMA OTBOANTCH HE
vesee 875 4 u3 pacuéra 5 u B Hegenw ¢ V no IX wrace, Hs Hux ma
kype anreGpur B VII, VIII u IX xaaccax oTBoauTcAa He MeHee 315 u
u3 pacuéra 3 u B Hegent. Ilpa 6-guerHOl yuefHOH Hegene HA peruo-
HANBHKHA ¥ MIKOJRHHE KOMIIOHEHT OTBOAUTCA IO 5 U B HeJ&I0 B KAMK-
AOM Knacce. YUHTHBaA 1 uam 2 U H3 permOHANLEOTO (PerHOHAALHO-
HATHOHAABHOTO) M (ANH) IIKOJBHONO KOMIOOHEHTA, HA KYPC H3YUECHMA
anreGpel Ha moBeineHHOM yposre B3 VII, VIII 1 IX rnaccax MoXHO
ratb 420 nan 525 4 ua pacuéra 4 wm 5 4 B HexeNMIO 38 BCEe TPH I'OAA
obyideHuA. B aToil cEASH HpemsaraeTca RS BADHAHTA [LIAHWPOBAEHA:
BapHaHT A — 5§ ypokoB anreGpu B EeAen (PACOIMpPEHHOE A3yYLHHE
MaTeMaTHKH), 175 4 B rog, BapunantT B — 4 ypoxa anrefpu B Hegeno
(pacimupenHoe H3yueHMe MaTeMaTHKH), 140 u B rox.

8 knacc (175 4/140 4 B ron)

Tema A B

IT'xasa 1. OyBERUHH, HX cBOlicTEA K rpadhEEN 22 21

§ 1. CeoiicTBa (hyEEUME 10 10

BospacTaane u yomusaaue PyRKORH (2. 1) 2 2
CroiicTBa MoROTOEHRRX QyRrnEi (1. 2) 2 2
Camocmoamenvnas paboma M 1(§1) 1 1
Yérawe A RegéTHBIC GyEKOME (. 3) 2 2
Orpanudennnie 4 Eeorpanuuensbie GyuKony (1. 4) 2 2
CamocmosamenvHas paboma M 2 (§ 1) 1 1
§ 2. KeaapaTiusag yERIAa 5 5
dyuenuuy=ax, y=axt+nny=alx - m? (. 5) 2 2
Tpabur u ceolicTea KBagpaTHYHOH! hyaruKn (0. 6) 2 2
Camocmonmeavnas paboma N 3 (§ 2) 1 1
§ 3. lIpeoOpasoBaHAA TPAdPAKOR PyBERIHI 7 6
Pacramenye u cixarue rpabukos dyaxnuit ¥ ocn op- 2 2

guaart (o. 7)
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ITpodoaxcenue Mabruybi

Tpaduen dyaxumii y = |f(x)| = y = f(|x]) (n. 8) 2 2
Camocmoameavhas padoma M £(§ 3) 1 1
Pemenne AOTIONHUTEALHEIX YOPAXKHASHNI K raase 1 1 -
Kaumponvras patoma N I (rnasa 1) 1 1
I'nasa 2. ¥pasnennd B HepaBeACTEA 29 26
¢ OZBHOK IepeMeHHoH
§ 4. ¥YpanHemnd ¢ oxHol nopeMennoi 9 9
Lenroe ypapHeHHe U ero kopun (1, 9) 2 2
IIpuéME pemIeHNA OeALIX YpapHeruil (m. 10) 3 3
Pemenne gpofHo-pauuoHafiEHEIX YpaBHeHHH (1. 11) 3 3
Canocmoameasias patoma N 5(§ 4) 1 1
$ 5. HepaBeHCTEA ¢ ONHOK MepeMeHHOIH 6 i}
Pemenne neaLx HePABSHCTB ¢ 0fHON DepeMeanaoit
3 3
{m. 12)
Pemenne Apo0HO-PANAOHANRERX HEPABEHCTE ¢ ogHOH 9 9
nepeMeHHOi# (1. 13)
Caxocmonmenvhar paboma M 6 (§ 5) 1 1
§ 6. YpapHeHHN U HepaBeHCTEA ¢ MepeMeBHOH 6 6
TMOA IHAKOM MOAYJIA
Pemenne ypaBHeHRI ¢ nepeMeHHON DO SHAKOM MO- 9 9
Avaa (o. 14)
Caxocmoamenvraa patoma M 7 (§ 6) 1 1
Pemenne HepapeHaCTB ¢ HepeMeHHO oA 3HAKOM MO- 2 9
ayasa (o. 15)
Caxocmonmensnasn patoma M 8 (§ 6) 1 1
§ 7. YpanHeHNA ¢ DApAMETDAME 8 5
lenwe yparaeHus ¢ napaMerpamde (o. 16) 3 2
JdpoGHO-pADHOHANLEHE YPABEEHHA ¢ NAPAMETPAMH 9 1
(. 17)
Camocmormenvraa patoma M 9(§7) 1 1
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ITpodonxcenue mabatiybe

Pemenue AOMOTHATENLHELIX YIPDAMHEEHTH K rnakge 2 1 -
Konmporvnas patoma M 2 (rnasa 2) 1 1
Taasa 3.CHcTeMm ypaBHeHHI 20 19
H CHCTEeMBEI HEPABSHCTE ¢ ABYMA HepeMe EahIMHI
§ 8. ¥parHeHRS ¢ ABYMA NepeMeHHLIMHE H HX CHCTEME] 11 11
¥YpaBHeHHe 2-0i CTENESHA ¢ JRYMSA MEPEMEHHEIMI K 1 1
erc rpadpuE (n. 18)
CucTemMa ypaBHeHUIA ¢ ABYMA nepeMeHBRMME (1. 19) 1 1
Pemenue cacTeM ypaBHeHHI ¢ ABYMA NEDeMeHHEIMHA 2 g
cnocofoM DDACTAHOBKH M CHOCoBOM coroxxernns (m. 20)
Camocmosmenvras patoma N 10 (§ 8) 1 1
JIpyrue cnocolsl pellTeHHSA CUCTEM YPABHERUI ¢ ABY- 2 2
MA mepeMeHAHME (1. 21)
Penienne 3agay (i, 22) 3 3
Caxocmonmenvian patoma A 11 (§ B)
§ 9. HepapencTsa ¢ ARYMA NePeMeERAIMH 9 8
H HX CHCTeMAI
JImHeiiHOE HEPARRHCTRO ¢ ABYMSA NePEMeHHEKMH 1 1
{o. 23)
HepaBeHCTEO € ABYMS NepeMeHHEIMHY CTEIHY BEIIE 1 1
nepboii (o, 24)
CHcreMa HEPABEHCTB ¢ ABYMA NepeMeHHEIMH (1, 25) 2 2
HepaBeHCTEA ¢ IBYMSA ODepeMeHALIMH, COARPHRALIIHE 2 2
SHAK Moayns (. 26)
Camocmoamersvnan paboma N 12 (§9) 1 1
Pemenue qolIofHHTeILHRX YOPAKHEHHH K rrase 3 1 -
Koumpoasuas paboma M 8 (raasa 3) 1 1
T'nasa 4. HocaegoRaTEARHOCTH 26 19
§ 10, CrolicTEa nocaexoBaATENREOCTEIH 8 4
IucAoOBLIE DOCNEAGBATEALHOCTH H CIIOCOOL! HX 3aJa- 2 2
Hug (0. 27)
Boapacraomue ¥ YORBAIOOIHE DOCTe 0BATEILHOCTH 2 1
(1. 28)
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Hpodoaxmenue mabdruyts

OrpaEWIeHAHE U HeOTPAHHYEHHEe MOCAeJ0BATE k- 1
HoeTH (O. 29)

Meroa MaTemaTH9ecKoil HHAYRIUY (0. 30) 2 -

Camocmoamensras patoma Ne 13 (§ 10) 1 1
§ 11. ApndMermueckas nporpeceHs 5 5

ApudMernaeckan nporpeccua. PopMyna n-ro 9ieHa 2 2

apudMeTHaeckoil nporpeccun (o. 31)

CymMMa mepBRIX 1 9ICHOB ApHPMeTHYECK Ol mpoTpec- 2 2

cuu (. 32)

Camocmosmenthaoa patoma M 14(§11)

§ 12. TeoMerpEIecKan MPOrpeccHs 6 8
TeomeTpuueckan nporpeccnd. PopMyaa n-ro 4iIeHA 3 3
reoMeTpuuecKol nporpeceny (n. 33)

CysMMa DepBrIX 1t 91€HOB FeOMETPHYECKOH OpoTpec- 2 2
cun (. 34)
Camoemoameasnaa patoma N 15(§12) 1

§ 13. Cxopamueca mocAeOBATEALHOCTH 7 4
IIpeaen oocaefosarensHocTd (m. 35) 2 -
CymMa GeckoBeURO YORIBAIOIIEI reoMeTpIYeCKOM 9 2
nporpecces (o. 36)
Camocmosmeavnas padoma M 16 (§ 13) 1 1
Pewenne ACHOAHATETBEEX YIPAKEeEHYE K rage 4 1 =
KonmpoavHas paboma M £ (rnapa 4) 1 1

T'aaea 5.Crenenu i KOpAN 18 16

§ 14, Baaumro ofpaTEbie PyEKIHH b 4
DyRKIEA, o6paTHAA JaEAOH (1. 37) 2 1
PyYHKOHA, oOpaTHaA cTeNeHHEOR QYHKIIUMA C HATY- 2 3
PANLHHNM [IOKasaTeseM (1. 38)

Camocmoameavnar paboma N 17 (§ 14) 1 1
§ 15. Kopad n-oii cTenens H CTCOeHEH 6 6

€ PANHOHANBHBIMH NOKAZHTEIAMNY
AprdMeriuecKni KOpeus R-oit cTenenn (. 39) 2 2
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ITpodonxenue madriyot

CreneHk ¢ pADROHANBLHEIM NOKAzaTe eM (1. 40) 3 3
Camocmoameavnaa patoma M 18 (§ 15) 1 1
§ 16. Hppaumoaansasie YpaBEEEMA H HePABCHCTEA 7 &
Pemenye HppAHOHANSHBX YDAaBHEeRHHH (1. 41) 2 2
Pemmenue HppalHOAANBHLIX HepaBeHCTE (0. 42) 2 2
Camocmoamensnas patoma M 19 (§ 16) 1 1
Pemenye AONONHUTENBHEX YOpayRHEHHH K Tage 5 1 -
Ronmpoabvnas patoma M 5 (rnasa 5) 1 1
T'nasa 6. 'I‘pnronouel‘-.pmleem hyaruun o7 16
M BX ¢BolcTRA
§ 17. TpuronoMeTpHIecKHe GYERIHH 5 5
¥rox nosopoTta (. 43) 1 1
HaMepeHre yriaos OOBOPOTA B paznaHax (1. 44) 1 1
OQupeaeneHAe TDHMOHOMETPHYCCKEX GyHKIA (1. 45) 2 2
Camocmoamenvnas pafoma M 20 (§17) 1 1
§ 18. CrolicTea ¥ rpadiks TPpHrOEOMETPHIECKHX 5 3
Gysximi
HexoToprle TPHrOHOMETpHYECKHE ToORIecTRs, (1., 46) 1 1
CaoileTBa TpHromoMeTpHueckux dpyarmu (o, 47) 1 1
Tpaduicr H 0CHOBHEE CROBCTRBA CHHYCA K KOCHHYCA 1 -
{o. 48)
I'padukH ¥ QCHOBHEIE CBOHCTBA TAHTEHCA H KOTARTEH- 1 _
ca (. 49)
Camocmoameatuaa padoma N 21 (§ 18)
§ 19, Ocnosame TpRTOHOMETPHIRCKHE GODMYIR 8 7
opmynu npueegenus (L. 50)
Pemenne npocTeiMAX TPHrOHOMETPUYECKHX YPaBHR- 1 _
uuii (1. 51)
Cpass Mexcay QYHKOUAME GIHODO H TOTO JKe APTYMEH- 2 9
Ta{n. 52)
(IIpe;;)pazomne TPUPOHOMETPHYSCKHX BRIpadteHRAN 2 9
o.
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Oronvanue madauibe

Camocmoamenbraa pafioma N: 22 (§ 19) 1 1
§ 20. DopMyIHI CACKCHHA H HX CASACTENA 9 1
Cnaye, KOCHEYC, TAHTEHC A KOTAHTEHC CYMMEI B Pa3- 2 _
HOCTH ABYX Yraoe (n. 54)
DopMyALI ABORHOrO M IIOJOBHHHOTC YIAOB (1. 55) 2 -
%puwlfl CYMMEI H PA3AOCTH TPATOHOMETPHIECKEX 2 _
dyaroni (n. 56)
Camocmoamensras patoma Né 23 (§ 20) 1 -
Pemenne AOOOAHHTEABARIX YIDAXKHeHHNH K Tnane 6 1 -
Konmponviaa patoma M 6 (rnapa 6) 1 1
Txasa 7.2neMeHTH momﬁnn:lmpum 16 15
H TeOpHH BepOATHOCTeH
§ 21. Oeno:';l:; ROHATHA H dopayms: 7 7
BHATODUKH
Tlepecraaoaky (1. 57) 2 2
Pasmemennd (. 58) 2 2
Coueranns {o. 59) 2 2
Caxocmosmenvhaa patoma M 24 (§ 21) 1 1
§ 22. JneMeHTH TOOPHH BEPOATHOCTEN 9 B
YacToTa H BepOATHOCTE (0. 60) 2 2
Caosenne sepoaTHocTeL! (0. 61) 2 2
Vmuuoxenane pepoaTHOCTE (0. 62) 2 2
Camocmosmervrag pafoma M 25 (§ 22) 1 1
Pemenne JonoAAMTENBHEX YIDAXCHERR K rIage 7 1 -
Konmpoasnas pafioma M 7 (raasa 7) 1
HToroBoe NOBTOpeHHE 12 8
Peaeps 5 -




OTBETbI

CAMOCTOATENLHLIE PABOTDHI

Camocroatenvhan paborva Nt 1

NoaroToeuTensHBld BapwanT 1, a) [12,1] = 12, {12,1} = 0,1;
6)[~12,1]=-13, {-12,1}=0,9. 3, a) yOrrawnuran; 6) BO3pacTAOIMAN; B) ¥ ™ OpH
xe(-oo; 0)uynnopux € (0; +ok )y S ompE x € (=0; 0) m y ~ Opm

x6(0;+0°}.4.a]y\npnxe(—m; %:I;ﬁ)y\.npnxe[w*w;ﬁ}uy\npu

x€(0;too); B)y NmpA x € (—~00; 0; T}y / mpm x € (—o0;-1) u y 7 npm
x € (-1; +0). §. a) 4; 6) —1. 6. a) f(g(x)) = 2v/x - 3, {(g) / mpu x € [0; +o0);
8(() = Y2z =3, g(f) / upm x € [1,5; +o0); 6) Fgle) = Z=2, fig) \ npm
x € (-o0; 0) & f(g) \ npH x € (0; +00); Z(f(x)) = —xﬁ 7> 800 mpu x € (%05 1)
mg() sopuxe(l; +0). BapuanT 1.1.a)}[2,8] = 2, {2,8} = 0,8; 6) [-2,8] =
=—-3, {-2,8} =0,2. 3. a) ybrrsaomas; 6) poapacraiomad; 8) ¥ \ npa x € (~o0; 0)
By suprxc(0; +o; rjy “opn x € (—00; 0) @ y .~ opu x € (0; +00),
4.a2)y / opE x € [2,5; +00); 6) yOupaoman; B}y ~ mpux € (—0; Q) my /
npa ¥ € (0; +o° )y ~opE x € (—°°; 1) mw ¥y » opu x € (1; +0). 6. a) 2;

6) —1. 6. a) f(g(x)) =3Jx +1+1, flg) / opm x € [-1; +o0); g(f(x)) = J8x + 2,
£() 7 npu x e[—g; +co); 6) (g(x) =2 + 1, f(e) \ mpm = € (o0 0) x fi)

mpu x € (0; +0); g(f(x)) = ﬁ. &(f) \ npu x € (-5 0,5) u g(f) « mpn

x € (0,5; +00), BapwanuT 2. 1. a) [1,7] = 1, {1,7} = 0,7; 6) [-1,7) = -2,
{-1,7} = 0,3, 3. a) yémpaomas; §) sospacrawman; B) ¥ 7 npu x € (—o0; 0)
ny /7 opnx €{0; +oo); rj y wompHE x € (—o0; 0) B y wopH x € (0; +0), 4, a)
¥ ™ Opu x € (—oo; 1]: 6) ro3pacTaomad; B) ¥ / OpA x € (—0; 0) u ¥ / Oopm

x€(0;+0); )y N oOpH x € (—20; 2} m y ™ npr x € (2; +°), 5. a) 2; 6) 1.
6. 8) flg(x)) =2 - 8Jx, f(g)  mpm x € [0; +0); g(f(x)) = V2 - 3x, &) » mpu
x € (—oo; %] G) f(s(x))=—%+5. flg) 7 opm x € (—o0; 0) m g(f) / opu
x € (0; +0); g(f(x)) = e &N 7 opu x € (—;—2,5) 1 g(f) 7 npu

x €(-2,5; +oc), Bapuanrt 3. 1. a) [5,75] = 5, {5,75} = 0,75; 6) [-5,75] = -6,
{-5,75} = 0,25, 3. a) yGupawmas; 6) poapacraomasn; B) ¥ - OpH X € (—0; 0)
ny "oppx €{(0; +0); r) y N opa x € (—oo; 0) B y » mpE x € (0; +c0).
dajyvnopux€(-0;2)6)y ~upr x €(~o0; M ay ~npa x € (0; +00); B} ¥
op x € (-o°; 2y; rjy S opa x € (-o0;-1) B y / opE x € (—1; +09). 5. a)

. 6) — -1--L . . =1
2; 6) 2. 6. a) f(g(x)) = 1 = f(g) 7 npa x € (0; +); g(f(x)) -z

162



&(f) 7 npr x € (-00; 1); 6) flg(x) = -13? -2, f(g)  npn x € (—o°; B} 1 f(g) ™~ mpr

x€(0; +o0); gtf(x))=§‘-‘_—2,s{n\upnxe(—oo; %]mn\npnxe[g; +oo}

CamocTonTenbHan paGora N2 2
AoarotoenTenbHulil BapuaHT. 2. a)y2-2;8)y< 3§ l0<y<l.
4. 8) E{g) = (~°0; 2; 6) E(a) = (~oo; J‘ZH; B) E(0) = [-2; 2. 5. 1. 7. 8) f(x) =
=lx-1-1;6fx)=|x-1—|x+ 1+ x. BapuanuTt 1. 2. 8) y > 0,75;
6}y < 1;8) 0 <y <1 4. a) E@) = (-o0; 3]; 6) E(w) = [—2J§: 0): B} E(a) =

=[—%; %] 5.1.7.8) f(x)=|x; 6) {x)=x. BapnanT 2.2.8)y > 0,75; 6) y < 1;
B) 0 < y < 1. 4. 8) E(9) = (-o; 2J; 6) E(w) = [-3; 0}; ») E(e) = H; ;‘,]
8. -1. 7. a) f{x) = ~Jxf; 6) f(x) = —x. Bapuant 3. 2. a) y » 3; 6) y < 5;
5) -1 < y < 0. 4. 8) E(9) = (~0; 3]; 6) E(w) = {~o0; vB]; 8) E(e) = [0; 2).

5.1.7.8) f(x) = Jli":il - 1.0 f62) = (el -1).

CamocToarensHan patGora N2 3

MoarotoBuTenbHud BapmnaHT L a)(1; -1}, x =1; 6) (-1; -2),
x=-1;8)(-4;9, x=-4.2.p=0,g=-3. 4, a)apuc < —4; 6) mpa ¢ < 1,

6.y = 22 + dx + 3. 7. 1%. 8. y= %xz. Bapuaut 1. 1. 8) (-1,5; ~7.5),

x=-1,5;6)(1,5; -4,5), x=1,5:8)(2; -1), x=2, 2. p=2,9=1. 4. a) mpu
e>1;6)mpac>3. 6. y=2x2~4x + 1. 7. 18.8_y=—@. BapuaHT 2.

1, a) (-1,5; -1,5), x = —1,5; 6) (-1,5; —4,5), x = ~1,5; B) (-2; 5), x = -2,
2.p=2,g=1.4.a)mpre>1;6)mprc > -1. 8. y=-222-4x+ 1,7, 18.

8 y-= L"#. BapuaHT 3. L a) (0,5; 1,5), x = 0,5; 6) {0,5; —0,5),
=058 (1; 1,5), x=1.2.p=-1,q=2. 4. 8) ip& ¢ > i; 6) mpx ¢ >2%.
6.y=—-2x*—2x + 1. 7. 16. 8.x=%y2.

Camoctonremsuan pabora N2 4

MNoaroToBMTeNbHB A BapuanT 1. a) D(y)=[—6; 4], E(y)=[-1; 3];

6) D(y) = [-12; 8], E() = [-1; 3); B) IXy) = [-4 6] E@) = [0; 3]

r) D{y) ={-6; 6], E{y) oopesesurs reposnoixBo. 2. a) y=—2x— 2; 6} y=4dx—2;

By=2x—2:y=2-2.3. a)y=22+ 2x; 6) y = 4x% + dx; B) y = |x? — 2;
4

4 8 . o _ .
Ny==x+® 2|x|-4-a}y—2+m,5)y—2—;—_—§, B)y—|2 =<1
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Ny=2- || .0 IIlprl <a < 2. BapnanT 1. 1. a) D) = [-3; 2],

E(y)=[-2; 8]; 6) D(y)= (-1,5; 1], E{y) =[-2; 5]; 8) D(y) =[-2; 3], E(y)=[0; 5);
r) I{y) = [-3; 3], E(y) onpesennTs Hepo3MokHO, 2. a)y=2x+ 1;6)y=4x + 1;

B)y=|—2x+1[;r)y=--2|x|+1.3.a)y=x’+2x-3;6)y=ix2—x—3;

4 4
B)y=|x2—2x-3|;r)y=xz—2|x|v-3. 4.a)y=_ _1+1; 6}y=m+l;

4
T1.|.

L. a) D(y) = [ 2; 4], EQy) = [-5; 2], 6) D(y) = [-2; 1], E(y) = [-5; 2]; &) D(y) =
= [—4; 2], E(y) = [0; 5]); v} D(y) = [-2; 2], E(y) onpenesnTs HEBO3MOMKHO.

B) ¥ =

Iy y-= || +15Hpn—2<a<2 Bapwant 2.

2.8) y = %x+2; 6) y = —j}x+2; By ¥ = —%x+2; r) ¥ =—%Ix|+2. 3.

Ay=x>-2x-3;68)y=4x’+4x-3;B)y=[x*+2x -3 r)y=x2+ 2)x| - 8.

4 _ 4
4'ﬂ)y_—:c+1 -2x +1 ny= —l_+1
B.llpua<-2me>1. Bapwant 3. L. a) D{y) = [-2, 8], E(y) =[-4; 2];
6) D(y) = [-12; 4], E(y) = [-4; 2]: B) D(y) = [-6; 2], E(y) = [0; 4} r) D(y) =

=[-2; 2], E(y) oupegenurs BeBosMosRHO. 2. a) i = -—%x ~-2;6)y =-%.1q - 2; B)

%x—z';r)y=%ixl—2.s.a}y=—x=+2x+15;6)y=—4x2+4x+15;

B)y=|x2-2x+16ir)y=-x2- 2 +15. 4 a)y=

+L;8)y=———+1L;B)y= ’ + 1

y:

2 " —
- +2+3»6}y_
+3.5.Ilprn -1 <b <0,

__1 ] -
_x+1+3'5)y_

2
ny= |’

_Z
x+2 +2

CamocrosTenpHan pafiora N2 5

MoaAroToOBUTENLHLIA BapraHT. L a)tl, iJ1_3;6)i31-; B)D.2.2 £ Js.

3.0; 2;5.4.1.5.a)—4; -1; 2; 6) 1; _32‘{5.6.&)11\@;6)—1; 9:512\{5.

BapunaHT 1.1, a) 13, £+42;6)1+2: 8) 2. 2.1 £ 3. 3. -3; 0; 2. 4.1, 5. a) 0;

%;6}7 i23‘/5.6.a)3*2‘/2_1; ‘3’25‘/5;6)3;5;91 J66.BapnanT 2.1.8)+2,

+/7; 6) +JT; B) @. 2. -2+ 2. 8. —1; 2; 4. 4. 1. 5. a) 1; 8; 6) 4 V15,

8. a) _—_ﬁ%l_g_; 6) —2; —0,5. BapuanT 3. L a) £y2 + V3, 142 -
6) +1+ V3; 8) . 2. 2 + V6; 2. 3. —1; 3. 4. 1, 5. a) £1; 13; 15; 5)%;

%. 6.2)—2 + v5; 6) 1; 3.
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CamocTonTensHana paGota N2 6

NoagroToBuTanbHE R BapuaHT L (1; 4). 2, a) (—eo; —3) U (1; 4%
6)(—3; 1) U (4; +00); B} (—00; —8) U [1; 4]; ) (=3; 1]V [4; +00). 3. [lymuzna KkaTe-
Ta MoxeT SHITh Gonbme 2 1 mennme 6, 4. [1; 3]. 5. R. 8. —6. 7. [Ipu a € (8; 5)
Ha=170 Bapuwant 1, 1. (-00; =5] U [1; +e0). 2. &) (—o0; —5) U (0; 1)
6) (-5; 0) U (1; +o9); B) (—o0; 5] U (0; 1]; r} [-5; 0} U [1; +o0). 3. Jlnuna
IPAMOYTOIBENKE MoxkeT 6HTE Sonbule 6 n messme 8. 4. [1; 2]. 5. (—o0; 1) U
U[4; +00), 6. 9. 7. TIpu b € [-8,6; —2) U (1; 3] U [4; +<0), BapHaHT 2,
1. (—o0; —3] U [-1; +90). 2. a) (—9; —8) U (-1; 0); 6) (-3; —1) U ({5 +00);
B) (—o0; —-8] U [-1; 0); r) [-3; —1] U (0; +o0). 3. JaunHa NpAMOYTOJbLHE-
KA MomeT OTh Gonrme 6 m mennme 9. 4. [2; 3]. 8. (—oc; -1} U [0; +o),

6. 7. 7. Mpuac(0;1)nma=>5 Bapwaut 3. 1. (-oo; —l)U(g; +oo).

2. 8) (o5 —1)u[cr, %]; & (L o;u(g; +m); B) (-0 —11u[o; g]

r)[-1; U [g, +oo]. 3. Lmuna BuicoTH MOMKeT GbITE Goabme 10,5 m MeHB-

me 12 cu. 4. [1; 2). 5. (~o0; V2) U [8; +0). 6. 14. 7. IIpm b € (—o0; -2) U
u(-1; 01V [3; 5].

CamocroaTensnas pabora Nt 7

MNoproToBuTeneHulfi BapwaHT L|x—7=5;2;12.3,a) x=a 1 2;
6) x=a;r) @;r)jupu b < 0 mer kopHeif, npa b=0x=a,opud>0x=a1d

3.+1.4.5. 5. 1. 6.-3. 7. 2; % 8.1.9. x € [0,5; 3]. Bapuant 1.

L |x + 1] = 8: 2; 4. 2. a) —3; =1; 6) —2; B) @; r) upr & < 0 Her Kopmeii,
mpra=0x=-2,apua>0x=-241a.8.1;-3.4.6.5.0; 2. 8. 4. 7. 1.
8. xc[0;1]U{4). 8. -1; 5. Bapuant 2.1, }x + 3|=2; -5;-1. 2. a) 1; §;
6)2; ) Z; r) opr @ < 0 Her KopHell, npp @ =0x=2,opua>0x=2z*a.
3.-8;0:2:5.4.1.5.-2;-1;0.6.1. 7. 2,5. 8. &. 9. 2; -4, BapuaHnr 3.
1. [x + 0,5] = 5,5; 5; =6. 2. a) 24; -10; 6) 7; 8} &; r) ap; a > 1 HeT Kopuei,
mppa=1x=T,oppa<lx=8-a,x=a+6. 3.-2; 6. 4. 6. 5, 0; 1.
8.-3.7.-2;0.8.1; 2,6. 9. x ¢ [-2; +o0).

CamocronTennHan patora N2 8
4 <12
NogroToBUTENbHHIR BAPUAHT. 1. 8) *= ;0) *
x>10 " |x>2

Ug +2;+0);6)R; B a—2;a+2); 1} 2. 3.(-1; 1). 4. (-7; -3)U (5; 9). 5.(-1; 1).

6. (—00; -1 _2JI§:|U[_1 ?jﬁ; +00). 7. 30. 8. [-5; 5]. Bapuaut 1.

-2 aN—ooa-2)U

1. a) [x <L g {" S5 5 a)(~00; -B) U (=13 +00); 6) R: 1) (-8; 1); 1) .
x>3 x2-1
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3.(-4;4). 4.(-5; ~4) U (~2; ~1). 5.[2; 0]V {2}. 6. (—o03 2 - V5] U [2 + +/B; +o0).
-17, <-10
o ] BapuanTt 2. 1. a)[’“:_7 ){i>-14

U (8; +0); 6) R; B) (2; 8); 1) @. 8. (~1; 1). 4. (0 2) U (8; 10). 5. [-4; —2] U
v &[ 1- J‘] [5—J2_1;1+J5']U[5+2Jz_1;+m} 7. 54 5.

2 2
8. [0; 2). BapuaHT 3. 1, a) [le G} {xig. 2. a) (—oc; —4) U (2; +oo);
) R;8)(—4; 2);r) 0. 3. (-4 ) 4.(-8;~T)U (-3; -2). 5.[-3; 1]. 8. (—o0; —1J U
U [1; +o0}. 7. 20, 8. [-3,5; 2,5].

7.12. 8. [ .2, a) (-0 2) U

CamocTosTenshan pabora N¢ 9

NoaroToBUTENbHLIA BapuaHT 1.a)upu k=1 Het KopHeil, npE k=1

x= 13k 6) opu k = —1 x — mw6oe yncao, opu k £ —1 x = -3; B) npn mobux

Rx=

kz]_"_ 1 2. a) opu @ = 0 ypaBHeHHE He MMeeT CMRICHA, NpH a = 2 ypaBHe-
HHE He HMeeT KopHeili, oppp a #0na# 2 x = aaTz; 6) opu a = 0 ypapHeHNE

HE MMEeT CMLICHa, IpH a =2 x — moboe uncno, opua#0 a2 x=3a + 2,

d.a)upua>2;6)upa-l<a< 0.4 IIpua= Ox-—g—,npna <—316 xopHel
He'r,npua=-3—6-x—-—% up® a >—3%na#0xu= 2a+7i2a.|163+49'
5. MMIpu b=-6,-3,0,3.6.Ilpa b=-6 u b =0 BHer wopreil, apu b= -5 =w
b=&0x=1§;§b.7.y=—2x+4. BapwvanTt 1. 1. a) npa k = 1 EeT Kop-
neﬁ,npnk#1x=%;6)npnk=lx—moﬁoeqncno,npnkaélx=3;
B) npu mobux k x = L. 2. a) mpE @ = 1 ypaeEeHHe He MMeeT cCMBICHA,

B4+2

npna=% ypARHEHNE He MMEeT KOpDHel#, mpm a # 1 m a # 1 _3a-3

2 % -1

6) npm & = 0 ypasHeHHe He AMEeT CMRICTA, OIpA @ = 3 x — mwoboe unesno, Opd

g20ua#3x=30.3.a)opua<-0,5,az-1;6)npua=1,a=-3. 4. Ilpra

0% — _1 L -1
a=0x=-2,mpn a < 2Kopaeﬁne'r,npna— 12.1:— -5, npu a > 13
Ha=z0 x; 2a+112a.|12a+ B.Tpud=-5-4,3,4.6.IIpnb=-11
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b = 0 Ber xopueit, npub#—lnb#ﬁx=2b_+2lb

1. 8) mpu k = ~1 mer KOpHei, npuk#—-lx=—k%; 6)npnk=—%x—.'lm-

Goe uncao, npnk:—%x: 1; B) opm mobrx kx:,gzi

LT.y=2x+4.BapwnanT 2.

. 2, =-1
3 a) upm® a

YpaBHeHNe He HMeeT CMBICAE, OPH a4 = —3 ypaBHeHNE HE UMeeT KopHeii, npH
20 +2
a+3
a=8x— moboe acno, npra0uwe3x=38a 3. a)opu 0 < e < 0,5;

af-1luag#-3x= ; 6) opa ¢ = () ypAEHEHANE He HMEET CMBICEA, OPH

6)npna=4,a=—2.4.l'lpna=0x=—g,npna>-g1copneﬂner,upn

3 20
_9 7 9 _2a-31+9-20a _
a—zox— 3,1:rpna{20na#0x|,2— 7 . 8. Ilpu b=-2,
—1,2,3.6.Hpab:1nb=OneTRopneﬁ,npab¢lnb#(]x:x=%.

7.y=2x+ 4. BapvanuT 3. L. a)opu 2 =1 n k¥ = 0 mer xopred, npu k # 1

nk¢0x=-k—-g—;6}npnk=lx—moﬁoequcuo,npnkatl x=-=2;

kﬂ

B) Opu 06eIX kB x = 1 kzl_,_ 2.2. a) opm a = ) ypapHeEHe He HMEET CMEIC/A, OPU
a=%ypannennenenueermpaeﬁ,npua#Ona#% x=$—1-;6)npna-—*0
YPABHeHUE® He HMEeT CMBIcAa, OpH ¢ = 7 x — nwboe aucno, npaa#0ma= 7
x=0.3.a}npna>2;6)npnl(a(4.4.l'!pna=1x=%,npna<%
KOpneinm,npua:% x=§,npua>%na:lx1,g= 2a+12i_.¢21:a—7_

5. MIpu be(—6; -3]Y[0;3).6.Hpub=1mb=2nyer xopEeid, npp b 1 n

3+b
2-b

bx2x= T.y=2x+4.

CamocTosRrensHas paGora N2 10

NoarotoBuTeNnbH W BapuaHT 1. a) (2; —1), (-2; 1% 6) (—2; 1).
2. a) oOKpPYIHTOCTE ¢ HEHTPOM B Touke (4; —3) n paxrycoM 5; mapabosa ¢ BepImuBoOi
B TouKe {—4; —1) ¥ BeTBAMHM, BATIDABJIEHHKIME BJAEBO, 3, 8){5; 1), (1; §); 6)(5; 1),
(1; 5%, (—5; —1), (—1; —-5). 4. [lepsoe YpaBHEHAE CHCTEMHBl MOKHO BAMUCATD B
enge (x — 1) + y? + 2 = 0, oTKyAa AcHO, YTO 3TO YPABHEHHE He HMeeT Ael-
CTBHTENLHEIX peineruii. 5. [Ba pemerna. 6. p=2. Bapuanr 1. 1. a){2; 1),
{—2; 1); 6) (—1; 2). 2. a) OKPY>KHOCTE C IEeHTPOM B TouKe (~2; 1) U pagaycom

JS; napafoJa ¢ BepIIHHON B TOUKe (4; 1) # BeTBAMH, HANDABIEHHBIMH BJILEO,
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3. a) (3; 1), (1; 3); 6) (3; 1), (1; 3), (—3; -1), (-1; —3). 4. Ilepsoe ypasEcHEE
CHCTEME] MOKHO 3ATIHCATE B Bufe (x + 2)2 + y? + 1 = 0, oTkyaAa AcHO, ¥TO 3T
YPABHEHME HE FMeeT AeiiCTBRTeNBHLX pemmeEM#, 5. lpa pemenns. 6. p = 8.
BapuaHT 2, 1. a)(—2; -2), (2; 2k 6) (1; 4). 2. a) OKPYKHOCTE C NEETPOM B
Toyre (—3; 1) u paguycom J10; napaGona ¢ pepmnaoit B Touke (2,25; -0,5)
U BeTBAMH, HAIpaBJeHRBIMH Baeso. 3. a) (4; 1), (-1; 4); 6) (4; —1), (—1; 4),
(-4; 1)}, (1; —4). 4. IlepBoe ypaBHeHMe CHCTEMEl MOXKHO SADHCATL B BHAE
x2+(y - 1 + 1 = 0, oTkyna AcHO, YTO 5T0 YPABHEHHE He HMEET HeiCTBH-
TeNIbHEHX pemeBnit. 5. JIpa pemmenun. 6. p= 2. Bapwaut 3. 1. a) (-2; -1);
6) (—2; -1), (1; 2). 2. a) OKPYXECCTE ¢ BeHTROM B TouKe (—4; 2) m paguycom 8;
napafiona ¢ pepmuEOl B TOuKe (93 —1) H BeTBAMH, HAIPABACHHLIMM BJCBO.
3. a) (5; —1), (-1; 5); 6) (5; -1), (-1; 5), (-5; 1), (1; —5). 4. Ilepsoe yparue-
HHEe CHCTEMEl MOMEHO BAIINCATE B BHEE (x - %) +2+ % = 0, orKyzRa fAcHo,

ITC 3TO YpABHeHHe He HMeeT OelicTBHTENLHHX pemeHnmi. 3. lea pemmennsa,
8. p=8.

Camocrontensnan paborta N2 11

NoAroTOBWTENLHBIA B&pH3H1’.1.(3;2).2.32.3.(3 + 2J§; 3~ 2J§],
(3 242; 3+ 242 ) 4. I‘Iepnaa — 8a 45 MuuyT, BTOpag — 3a 30 MMHYT.
5. a) (6v3;2/8), (-6v3; 23}, (4; 1), (-4 -1x 6) (1; -2), -1; 2),

5 11
—_ =, 0 J2. B -1; -
[ s ,—13] ( ,_ ,_] 8. Ilp |p| apuaunTt 1. 1. (- 1).
2.-3.8.(1; 1),(4 +2“'14; 1 -2‘14),(4 —l4 4+ ‘14).4.1‘Iepnaa—4,5u3

2 2
B uac, propaZ — 1,5 M® B wac. 5. a) (Jﬁ JI_O) (—de —Jﬁ) 4; 2), (—-4;-2);
3 1 3
61,5~ —=: — ||| ~—; ——
D(1;1), ( }[Jia Jl_()][ Nk J—]Gﬂpaae{o 4).BapunaHnTt 2.
1

1L(2; 1). 2. 5. 8.(2; 2). 4. s §.a)(2; 1), (-2, -1);: 8)(1; 0}, (-1; 0), (1; 1),

(-1;-1).6.Upanac(l; 2). Bapnant 3. 1. (-3; -10). 2. 8. 3. (2; 1), (1; 2),
(—4; 1), (1; 4). 4. llepsasa — za 45 MuHYT, BTOpasa — 3a 36 Munyr. 5. a) (1; 3),

(~1; -8); 6) (2; 1), (~2; -1), [% —%) (—74_,‘,-; %] 6. TIps a € (4; 16).

CamocToaTenphan patora N2 12
MogroToBuTenbHbt BapuaHT L a)Re asnsaercs; 6) apaaerca. 2.8) He
2x +3y =6
mepecexaer; 6) mepeceraer. 4. {x -2y > -4, 5. 8. 6. Ilpu b < 8. Bapu-
Ix+y=<9
aHT 1. 1, a) Aenaerca; 0) Apadercd. 2. a) ne nepecexaer; 6) nepeceKact.
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x+3y#+-3
4,2 +y<-1.5.8.6.IIpub>2.BapvanT 2 1. a) apnaerca; 6) Apnaer-
x -2y > -8

8x -2y > -6
ca. 2. a) He mepecekaeT; §) mepeceraer. 4. 2x + y <3 .5.4.6. IIpn b < 18.
x-3ys-2
BapuaHT 3. 1. a) He smaserca; ) me ABAaerca. 2. a) me nepecexaer; 6)
-x+2y>2
Oepeceraer. 4. sx + y<1 .5.4.6. IIpn b < 16,
-2 +y<4

CamocTosTenstan paiora Nt 13

NoArOTOBMTENAbHENA BApKHEAHT L.x;=-3, x3=0, x,=15.2.a) 5; 8;
11; 14; 17. 3. a) pospacrarimasn; 6) yGHBAKOIMASL; B) He MOHOTORHAA. 4. a) or-
paHHueHHAA CHHAY: X, # —4; 6) orpaEnuenHan: 2 < ¢, & 5; B) OrpaHHYeHHAA
cHESY: b, # —15. Bapvanutr 1. x=x=0, 2, =x,=8.2.a) 3; 5; 9; 1T;
33. 3. n) e moHOTOEHAS; §) BOAPACTAIIIAA; B) BospacTawInad. 4. a) orpa-

HMYCHHAA CREPXY: ¥, < 4; §) OrpaHHYEHEHAA: -g- & €, < 4; B) OrpAHUYCHHAA

cHR3y: b, » 6. BapwnanT 2. L. x; =25 = -3, x5 =1. 2. a) 4; 10; 28; 82; 244,
8. a) me MomoTOHRAA; 6} BO3pACTAIOIIAN; B) BOZpACTAIOMAA. 4. 4) OrPAREYCH-

HAA CBEPXY: X, % 1; 6) orpaduaenEan: % % ¢y < 2; B) OrpARWTIGEAASA CHHIY;
b, » 6. BapuaHnt 3.1, x; =4, x; = 12. 2. a) 11; 15; 19; 23; 27. 3. a) me
MoHOTOHHAA; §) BoZpacTaioman; &) youaaloman. 4. a) orpaHHUYeHHAS CBEPXY:
x, < 9; 6) orpaEMYCcHAAA CHHBY: &, #» J3 - 2; B) orparwennan: -2 < b, < 1,

CamocTonrenshan paGota N2 14

NonroToBuTENnbHHi BapuanT 1. 5-2J3. 2. -62,5. 3. 23:
a23=0,7.4.-2,8; 2,4; 7,6; 12,8. 5. 1; 2. 6. 0,5. 7. a) T0336; 6) 424214 8. IIpn

n=23un=24 Bapuant 1. 1. 15~ 8J5. 2. 1826. 8. 18; a,3 = ~2,4.
31

4,12,5; 17; 21,5. 5. -1; 4. 8. 29° 7.456876. 8. Ilppu n=5un=6. Bapu-

auT 2. 1,14 - 1442, 2. -285. 3. 26; ax=0,1.4.8,5; 18; 17,6. 5. 1; 6. 6. %

7.465718.8.llpr n=2. BapuanT 3. 1.2 - 5. 2. 170. 8. 16; a1y = —0,9.
4, -5;-2;1; 4. 5. 1; 9. 6. 2. 7. a) 44550; 6) 450000. 8. [Iper n=11u n=12.

Camocrortensian patiota N2 15
NoarcToBuTenbHW BapuaHT 1, a) JE; G) 4J§—4;
n n-1
3} (v2)' -(v2)'; r) 15. 3. 189. 4. 4. 5. 36. 6. -12; 24; —48; 96.
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7. 24310,125 pybaa. Bapuant 1. 1. a) 0,5; 6) 3,75;8) 60 - (1) s 1) 59E

3. 341. 4. 8. 5. by = 6; by = 18. 6. 2; 10; 50; 250. 7. 699,6025 py6as. Ba-
n
PUAHT 2. 1. a) 0,5; 6) —4; B) -84 - [1] )-ss 3.242. 4.9, 5. b, = 27;

by = 3. 6. 5; 15; 45; 135. 7. 364,651875 pybaa. BapuaHT 3. 1. a}J_ 2+1;
n—2

6)3+2v2; 5) (V2 +1)° 3 1) 11 + 9V2. 3. 728. 4. 3. 5. 72. 6. —24; 12; —6;

3. 7. 56243,2 py6as.

CamocToaTemHans pabora Nt 16

NMoaroTOBUTENEHBIA sapuaHT.l.a)%; )12136 2.8)2;6)0,25.3.0,5.

| 4. 589
4. 2) -0,25; 6) —3. 5. 6667. 6. 0,2. 7. 10m. Bapwant 1. 1. 8) 755 8) 1.

2. a) 0,25; 6) -1, 3. .4 a)— 6) . 5. 2999, 6. 0,1. 7. 3/3.

101 oudpa

e,
Bapuant 2. 1. a) 52 )% 2. a) -=; 6) -2. 8. 333---330—300-

4. a) 4,25; 6) —-%. 6. 2999. 6. 0,26. 7. 8u(2+J§). Bapuant 3.

}— 6}— 2. a) -1,5; 6) 2, 3. 4a) -1,5; 6) 1,6. §. 2502. 6.
.,.,[f- 1, 5 +1)

2 " 2

_on

CamocroaTensHan paGorva Ne 17

MoaroToBMTenbHWi Bapuaut L. D(g) = R, E(@ = (—oo; 0].
2.8)y=0,6x-2,5;6) y=x>-10x + 29, rge x > 5. 8. a) (—o0; 0) U [1; +o0);

6) x #=2; B){—°c; ~1,3] V[0, 3; +00), 5.3)%;6)1%;3]6;1')—512.8. aynpua <0
ma=4;6) opu g € (0; 4). 7. (-o°; 0). Bapwant 1. L. INg) = [-1; 1],
E@=(0;7n). 2.8 y=-02x +04: 6) y =2 —dx + 3, rae x < 2.

3. ) (—90; —2) U [0; +0); 6) x # 2; B) [-1; 5]. 5 8) -§3; 6) +42; n) @; r) -243.
6.a)npra<0;6)mpuac(0; 0,5). 7.(—o0; -21. BapwauTt 2. 1. (g)=[-1; 1],

Eg) = [_E 2]. 2.a)y=-05x+ 1,56 y=x-2x -1, rae x < 1.

3. 8) (—00; —1] U (0; +o0); 6) x # —2; B) [-2; 3] 5. a) -¥2; 6) +¥/3; B) &;
r) 128. 6. a}npna}ﬂna-—ﬂﬁ ﬁjnpnaE{-OS 0), 7. (—o0; -1]. Ba-
puanT 3. 1. D(g) = R, E(g) =[0; +). 2. a) y = -0,5x + 0,5; 6) y = ~x* +

+2x+ 1, rae x < 1. 3. a) [1; 0) U (0; +20); 6) x = 0; 8) [-1; 3]. 5. a) -¥7;
6) t82; 8) @; r) 2048. 6. a) npu a < 0; 6) npu a € (0; 1). 7. [-3; 0,2].
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CamocTtonTenssas pafora N2 18
NoAroToBUTEnNbHEI BapuaHT 1.a) 6; 6) 2. 2. a) —6; 6)-2. 3. a) a%;
11
6) a4, 4. a) ab? - 3276%; 6) -at® - {8a. 5.2) 40,12 > §0,122;6) 41,2 < %!1,22

6. a)—2 $/7; 6) 256.7. 2. BapmuanTt 1.1.8)~1;6) 1. 2. 2) -3; 6) -1. 3. a) a;

6) at. 4. a) ~3x-J—x; 6) —ab® - ¥5. 5. a) 30,3° > J0,3; 6) Y3 < 3.
6. a) -1: ¥5; 6) 81. 7.%. BapuaHT 2 1. a) -2; 6) -1. 2, a) —2; 6) -1.

4
3.0)a% 6)al®. 4. a) -3x - V-x; 6)—at? - ¥7.5.2)§0,72 > J0,7;6)I7 < V7.
8. a) ¥3; -1; 6) 625. 7. 4. Bapuan7 3. 1. ) 1- J3; 6) —2. 2. a) —4,5;

6) 2. 3.a)a,5)a213 4.8) 2082 - 2012 ; 6) -3a82 - #3072 . 5.2) JO,5 > ¥0,5%;
6) V5 < ¥2. 6. a) ¥3; -¥4; 6) 2401. 7. 245

CawmocTtosTensHas pabora N2 19

MNoaroTosuTeNneHuld eapwadT 1. a)—4; 6) G; ) 8; r) @. 2. 8) &;
6) 5 — V14. 8. a) 78; 6) 16; B) +5. 4. a) [2; 22); 6) (-2; 2). BapunanT 1.
1. a) -3; 6) @; B) =1; r) @. 2. a) @; 6) 3. 3. a) 2; 6) 81; B) 3. 4. a) (1; 26) U
U (82: +o0); 6) [-2; 2). BapuaHnT 2.1.8)~-26;6) @; 5) 10; 1) D. 2. a) &
6) 2. 8. a) 4; 6) 256; p) 2. 4. a) (—2; 14) U (34; +o0); 6)[2; 3). BapwanT 3.
1.a)-10;8)Z;B) ;1) D.2.2)2;6)3.3.a)-1;6)1; 8) £1. 4. a) [-1; 5,25) U
U [8; +oo); 6) [0,5; ).

CamocTtonrensiian paGora Ne 20
NoAaroToBuTEenbHBIA sapuadT 1. a) II uereepTs; 6) I weTBEDTH;

231; ) 5n, 11:“;1-)—71:.

= 142,5° r} -17,1°. 4. a) l{z_—; 0) ——;—; B) —iz_g"-

B) I1] 9eTsepTs; r) IV uerseprh; n) Il yeTBepTs. 2. a)

3. a) 1356°; 6) —750°; B)

P 1, ..9+8 _5 P

§.a) 1; 6) 1ﬁ,n)l.ﬂ.aal) —;,6} 3 .7.1>2 3 .8.nn, re n=0; £t1;
+2;...BapunauTt 1. 1. a)IqueTnep'rb 6) I zerBepTs; B) Il weTBepTs; r) Il ger-
pepTh; R) II yermepre. 2. a) -— 6) ..§.?l‘. B) ~—— 17“ r) —ﬂ 3. a) 108°;
6) —660°; ) 28,6° r) —229,1° 4. a) %; 0) —%; EB) —5. 5. a) V3; 6 —-1;
B} J§ 8. a) % + 2; 6) 4. 7. a) EARMeABINEE JHATEHME PARRO —1, HAUGOALMEE
sEAYeHHe paBHG 5; 6) HaMMeRrIee aHadeEne panac 1, Eapboasmce SHAYEHNE

paBao 5. 8. % +nn, rae n = 0; 21; £2;... . BapwanT 2. 1. a) IT uersepTs;
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6) III gerBeprh; B) LI werseprs; r) IV wereeprs; x) IV wereeprs. 2. a) i%;

&) -595%. 5 %; r) —%’E. 3. 8) 144°; 6) ~600°% B) 40,1°%; 1) -286,5°. 4. a) %;
J3

18°
6) —g; B) —%_:-3—. 8. a) 715; 6) —J3: 8) % 6. a) 73 ~1; 6) 6. 7. a) Ran-

MeHBOIee 3HAYeHHe PaBHO 1, HanGonpmee aHaveHHe paBHEo 5; 6) BARMeHALIIee

SH&'IEEHe paBHO —1, Hamfonnmee sHadenme paseEc 9. 8. na, rae n = Q; +1;
12;.. . BapwaHT 3. 1. a) III werseprs; 6) IV werseprs: B) IV uwerBepTs;

1) I1 uerBepTE; £) IV yeTBepTh. 2. 8) %E; ) —-l—é—“; B) %; r) -12zn. 3. a) 72°;

6) —690°; B) 256,5°; r) —39,9°, 4, a) —%; &) —%; B) —%. 5.a)1;6) %; B) J3.

6. a) %; 6) 4%. 7.-1< %. 8. -;- +7n, rme n = 0; £1; £2:... .

CamoctosrenpHan pabora N2 21

B F Y
2,6) 1; 8) -1; 1) 5

2, a) III yeTneprs; 6) IV uerBeprh. 3. a) uérHan; 6) HewérHAA; B) HeudrHAA.

4. a) Soaeare ayna; 6) Soawme Bynd. 5. a) [2J§ -5 2J§ + 3]; ) [0; 242 + 3].

NoArOTOBUTENbHLIA BapWaHT 1. a)

8. a) %; 6) 2n; B) %; r) 2n. 7. a) g + E, rae n = 0; 11; 12;...; 8) -} + nn,

4
rae n = 0; t1; 12;..; B) it%, rae n = 0; £1; £25..; 1) %‘-+2ﬂm, rmen=10;
+1; +2; .. . BapuaduT 1. 1. a) —%; 8 1; 8) -1; 1) ——-;—. 2. a) IV veTBepTs;
6) III ueTBepTh. 3. a) HeuéTHadA; 6) HeuéTHAA; B) HedéTHAA. 4. a) Gonbnie HYIA}

6) 6omsme myna. 5. a) [-1; 2]; 6) [0; 5]. 6. 2) 3;‘—; 6) 2m; ) 3m ) 7. 7. 0) T,

roe n=0; £1; +2;..; S}E + nn, rae r=0; 21; £2;...; n)-32£ + 8nn, rae n=0; t1;

6
+25.03 r)?—’; + %, raen=0;11; 12;.. .BapuaHT 2. L. a) %; ﬁ)%; B) -J§;
r) ——‘g-g. 2. a) III werseprh; 6) II ueTnepTs. 3. a) neuéruan; 6) AeudTHAA; B) HE-

yéruain. 4. a) Gonente HyaAa; 6) MeEsme HYAA. 5. a) [-1; 3]: 6) [0; 7). 6. a) 4n;

G) 2n; B) %; r) -123 7. a) m ¥+ 2nr, Toe B = O; 1; 1£2;...; 6) -i—u + nn, TOE

n=0;+t1: +2;...; B) %, roe n=0;11;12;..;1) —% + %, rhe n=0; £1; 12; ...
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BapuwaHT 3.1.8) - J_ ; 6) V3; n)——,r)J_ 2, a) I qersepTs; 6) I ver-

73

BepTh, 3. A) meuéTHan; 06) meuérmas: B) HevdTHaA. 4. a) Goakme HyAA;

6) meHBIDE Hysns. 5. a) [4J§ -7 4438 + 7]; 6) [0; 43 + 'i"]. 6. &) n; 6) 2n;
B) 47; 1) 12‘- 7. a) %, roe n = 0; +1; £2;...; 6) %+ nn, rae B = 0; +1; £2;..;

B) 4nn, Tpe n = 0; 11; +2;..; 1) % Lo

=z rae n = 0; £1; £2;... .

CamoctoaTtensHan palora N 22
MNoArOTOBWTENBHHA BapuaHT. 1, cos®e. 2, a) cos?a; 6) 1.

3. sinf = - ,cosB la,ctgﬁ——lz 513—171&a)022
2 1 =3

6) 1,1232. BapuwadT 1. 1. cosfa. 2. a) p— s 6) pywpt . 3. smﬁ-la,
cosB=——,th=-— 8. 1. 6. 1,25. 7. 1. 8. a) 0,48; 6) 0,296. Bapu-
4

2 1 = - = ===

aHT 2. 1. sin®a. 2. a) 6] g 3.sinp ,cosB ,cth =

5.1.6. 7,5.7. 1. 8. a) —0,48, 6) 0,296. BapwanTt 3. 1. cos?a. 2. a) 1;

6) —cos?o. 3. ginf = —%, cosf = g-, etgP = -%. 5 -1. 6. -0,24. 7. 1.

8. a) -0,105; 6) 0,9845,
CamocTonransHan paGora N2 23
MoAroTOBUTENbHMIA BapuaHT. 1. a) y2 ++/3; 6) ——ng 2. tg2o.
8+15J3. .. 93 - 40 1 V2B +1), . J2(8-1),
3. a) - 31 ; 6) 82 ; 1) ~5 4. a) 1 ; 6) 1 :
B) J§ ~2, 5. 15° m 75° 7. 0,125. 8. HamMeRbmes 3HAUYEHWe paBHD —2,

EamGonciliee 3HaueHRe paBEo 2. BapwaHnT 1. 1. a) 1; 6) 0,25. 2. —tga.

3. 8) s+15J' ;640 = QI,B)_‘“‘) Jz_ﬁ)J_( J_) ( - J3)

5. 80° = 60°. 7. 0,25. 8. Hauymenrmee 3HAYCHNE DABHG —Jl_ . naaﬁom.-

mIe¢ SHAYCHWE DABHO J13. BapuaHTt 2. 1. 1. a) 7153 6) 2%. 2. tg 2o,

5. 30° u 80°. 7. 0,25, 8. Hamaenbmee SHAYEHHE DABHO -3 , HAUbBOAB-

173



mee 3HAUeRMEe DABHO J13. BapwaHT 3, 1. a) ¥3 - 1; 6) 0,5. 2. ctg2¢,
3. a) 18 ;f‘ﬁ;a)-’”:z‘"@; 8) 0,5. 4 a) ‘/25‘; 6) JE(‘E“); 8) -3 - 2.

6. 30° m 60°. 7. 11_6 8. HaumeRpmee 3pavTenne pasao —2, sanbonninee 3HAa-

YeHHNe PABHO 2.

CamoctonTtensHan pabota N2 24

FloaproToBvnTenbHuA BapuaHT 1. a) 15120; 6) 2520; B) 105.
2.2)24;6)96.3.24.4.210.5.32432400.6.210.7.11.BapwanT 1. 1.8) 720;
6) 60; B) 20. 2. a) 6; 6) 18. 3. 24. 4. 30. 5. 332640. 6. 126.7.15. BapwanT 2.
1. a) 120; 6) 120; 8) 15. 2. a) 6; 6) 18. 3. 24. 4. 60, 5, 665280. 6. 252,
7.16. BapuanT 3. 1, a) 40320; 6) 210; B) 35. 2, a) 24; §) 96, 3. 120. 4. 840.
5. 3524400, 6. 124. 7. 10.

CamocToaTensian palora Nt 25
1

MoarotosuTenbHuld BapMadT 1, 0,65, 2. 120" 3. 0,2. 4. 0,25,
1425 1

5. 0,874. 6. 19778 0,072. BapvanT 1. 1. 0,7. 2. 720" 3. 0,25. 4. 0,05,
464508 1

5. 0,66. 6. 1363783 ~ 0,34. BapwaHnT 2. 1. 0,67. 2. 720" 3. 0,25. 4. 0,25,
105 1

5.0,015.6.m = 0,00312.BapnanTt 3.1.0,8. 2. 40320.3. 0,2.4.0,125.

45675

§. 0,045; 0,955. 6. = 0,04343.

1051688
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KOHTPONbHLIE PABOTHI

Kontponwvuan paGora N2 1

AoaroToenTenbHuld BapwuaHT 1. Heuérmaa. 2. IIpn a = 6.
3.a)(0;4];6)[-2; 2). 5.2 <0,b>0,¢>>0, D> 0, 6. a) sysm pyrrmmm 11, 12; 6) 3ua-
geHRA GYHRITAH DOJACKHTENALHM OPH X € (—00; —2) U (—1; 1) U (2; +00); 3) f(x) /
opa x € [-1,5; 0), x € [1,5; +00), HA OCTANLERIX DPOMEXYTKAX PYHKIMNA

yOuinaeT; r) [—i; +oo]; fix) = x* — 8|x| + 2. 7. IIpm a < 0 pemenni HOT, OpPH

a=0r4a=1— ogEo pemenne, mpn a € (0; 1) U (1; +0) — aBa pemenns.
BapuaudT 1. 1. Yérnaa, 2. IIppa=-2. 3. a)(0; 1): 6) [-1; 1. 8. a > 0,
b<0,c<0, D>0, 6. a) gaynn dpyaxuun 0, 14; 6) 3gavenda GYERIHHN MO-
JORATEABHER OpR X € (—4; 0) U (4; +0o0); B) flx) / npu x € {—o0; —2] m opu
x € [2; +00), f(x)  opm x € [-2; 2]; r) (—o°; +o2). 7. XIpH a4 < O pemennit
HeT, opr ¢ = 0 B @ = 2 — ogmEQ pemeaue, mpu 4 € (0; 2) U (2; +o0) — aBa
peinenas. BapuwauT 2. 1, Yérnan. 2. IIpa a = 4. 3. a) (0; 1]; 6) [-1; 1].
B.a>0,>0,e <0, D> 0. 6. a) uynu yErnpn 11, 0; 6) sEaTenns pyax-
DMK OOORUTenbHEL OpH x € {—o0; —1) U (1; +99); B) f(x) ~ opa x € [-0,5; 0]
H npa x € [0,5; +%0), HA OCTANLHENMX OPOMEKYTKAX (PYHKOHA yObIBAET;

r) [—%; +oo). 7. IIpn @ < O pemenwyii mer, opu a = 0 u ¢ = 1 — oaHO peme-

ame, npu a4 € (0; 1) U {13 +) — apa pemennsn. Bapwadt 3. 1. Yérman.
2. 2
2. Hpa a = —4. 8. a) (0; 4); 6) | -—=; . 85.a<0,<0,¢>0,D>0.
D! ) ( ] }[ W W]
6. a) vyan dyERIEH 11; §) aaavernd HyaxnaH noroxuTeNbHEN npU X € (—1; 1);
B) f(x) 7 mpE x € (—%0; 0], f(x) » mpr x € [0; +o0); 1) (—9; 4]; f(x) = —x* -

—8x + 4. 7. IIpr a < 0 pemenwh ger, opa ¢ =0 1 2 = 1 — oaHo pemenne,
opa g € (0; 1) U (1; +°°) — apa pemenua.

KontponsHan pafora Ng 2

MogrotoemTenbHbi BapuraHtl. [-1; 4) U [JEE, 8] L2.11:48; 5.
3.[-3;2) U(3; 4] 4. 1 123‘!5 ;=3 *2‘/1_1. 5.[0: 1] U [5; 6]. 6. Tpa b €[1: —0,75)

ub=-1,5 BapuwaHT 1. 1. (—oo; —4) U [4; 5} U {2}, 2. 0; :l:-:—. 3. (5; +0),

4,312‘/1_3;‘512J1_7.5.(—oo;—1]um; 2)U{3; +0), 6. Iipa b=43,b=0n
b=—6.BapuauTt 2. L. (—oo; —2) U (-2; 1]V (3;5]. 2. £1; £3. 3. (—o0; —-1].
4.1iJE;jiz—@.5.{—7;3].6.npnb=:tz,b=3nb=—1.Bapuaur 3.
1. (0; 8] U {2}, 2. 43. 8. (0; 2]. 4. 3—’—‘2-—@; ~1+ /2. 5. (~00; 1] U {0,5} U
U2 +o0). 8. lpn b=3, b=—2,b=0m b= 1.
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KonuTponwhan pabota N2 3

NoarotToBpuTenbHell BapuanT 1.a)(2; 1),(—%;— g) 6) (~3; 4),

{(3; —4), (—4; 3), {4; -38). 2. 16 ~ 4=n. 3, (4; 2), {—4; -2), [m; —%}

[”7%‘ 71123’) 4. 4 kM/u, 6 KkM/u. 5. Toura ¢ Hammemnmreil opauHATOR

x = 2, HAHMeHBIIAA OPAAHEATA ¥ = —1; Toura ¢ RaRboarmelt opanHaTol x = 5,
nanhoaeImas opgreara ¥ = 8. 6. (1; 0), (—0,6; 0.8), (-1; 0), (0; 1). Bapwn-
aHTt 1. L. a) (-2; 4), (10,75; —0,2B); 6) (3; 7, (-3; -T), (-T; —3), (T; 3).

2.16 — 47. 3. (4; 1), (~4; -1), (JE; %JEJ, (—JE; —%JE). 4.18 e/, 2 K/,

§. Touka ¢ BAMMeHEINeH OPAABATCN X = 2, HAHMEHBINAA ODAMHEATA §f = —4; TOT-
®a ¢ Hauboasmeli oparEaroil x = §, HRawboasmas oparHaTa ¥ = 12, 6. (1; 0),

B8, , 1.
[ 13’ 13) (-1: 0), (0; 1). BapwnanT 2. 1. a) (3; 1),( 1% 13) 6) (6: 4),

(=6; —4), (~4; —6), (4; 6). 2. 36 — 97. 3. (~10; 4), (10; —4), [4"_ ‘/_)
(—iﬂé—fi; —%J 4. 60 ¥M/4, 80 kM/q. 5. Touka ¢ EaEMeHbINeH opaHHATOR
x = 1, HANMeHBIUAR CPAREATA ¥ = —1; TouKa ¢ HarboabIneil opauAaToi x = 4,

nambomsmas opAunaTa y = 8. 6. (15 0), ( 5, 4] (-1; 0). Bapuaut 3.

L. a){(2; 3), (——; -8—); 6) (2; 8), (-2; -5), (5; 2), (-5; —2). 2. 4n - 8. 3. (6; 15),

43 V3 4/3 B

{-6; -135), (— ——J [——— ~=|. 4. 16 kM/4, 2 xM/u. 5. Toura
V87 VBT L VBT B

© HauMeHbIDeH opauHaroli x = 3, HAEMeRARMAR OpPAMEHATA ¥ = —1; TOUKE C

eanboncimelt opannatoit x = 7, manboneman opfuaaTa ¥ = 15. 6. (1; 0),
(0,6; 0,8), (-1; 0), (0; 1).

Kontponesnan palota N2 4

!'Iop.rorosurenbﬂuﬁ sapvadT. 1.a}3;6)7.2.a)0; 6) 1; ) 0,75.
4625 62618 BapuwaHT 1.1,8,2.a)0;6)3; :;)144.B 5.%.

i) 1
115166510

20.BapvanTt 3.1.a)3;6)2.2.2)0; 6) 2; 8B) 1. 4. 33. &. ?. 6. 2; 6; 18.

6.1;4;16. BapuanT 2. 1. 8. 2.a) 0; 6} 2; 8) 0,8. 4. -
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Koutponshan paGota N2 5

1
NogroToentenbHuii BapuanT 1. a)a:“(x“ + 6)( —1)(.1:‘* —4)

B) (xz + 3)(::5 - 3.{1 + 9). 2. (2; -4). 3. a) (x§ + 1) : 6) (xﬁ + 2) . 4. a) —2x%;
6) x - x%; B)

x2+3
1 1

aHt 1. 1. a) :u:z(x"l - 317 B) (x“ -1)(.1:% + 5); B) (x% —2)(;3 + 2x§ + 4).

1 18 3 1
2. (6; -3). 8. a) (:c3 -2); 6) (x3 +1). 4. a) -%; 6) x —~ 8x2; B)
x2 -3

4 (1
5. 25-30,4 >04-725. 6. 1. 7. 7- Bapuaut 2. 1 a) x4(x4+2);

6) (x% + l)(x% + 3); B) (x% + 2)(x§ - 2x% + 4). 2. (3,5; 1,5). 8. a) (x% ¥ 2) :

1 ¥ 1
6}(x3—1) 4. 2) —0,2xY 6) x + 8x2; B) —5 .5.§-81§<%—%f0,6.

x%—3 >
6. 1. 7. % Bapwaut 3. 1. a) x%(x%+1); 6) (xi+2)(x%+4);

)(x4 5)(.1:2 + B2t +25) 2.(2; 9. 3. s.)( 3) 6}( 2 . 4. 2) —2x‘l‘

1
6) x + x2; B)

1
.5.1,6 - 30,675 > 0,675 -31,6. 8. =

T Ty =g
x® -3 23 +1
KoxnTponusaa paiora Nk 6
NoaroToRWTENbHLIA BapuaHT. 1. a)0,8; ﬁ}-%. 2.t.g53—;5—. 5. 1. 6. ~J—g-‘-;—1
BapuauT 1. 1.a)1;6)2J§—3. 2.a)sin2a;6)o.4.1. 5.v2.Bapuanr 2.
22,
l-a)—— 6) -3 — 243. 2. 8) 1; 6) 0. 4. g5 JZ.BapuanT 3. 1. a) -242;

2-42 , 1 J5+1
6) 273 . 2. 2cosa.4.9.5.1.6. y
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KonTpomwnan paGora N2 7

5
E ] 5« 8640-

BapwadTt 1.1.120.2.60.8.90. 4. 0,36. 5. 6720. BapuraHT 2. 1. 40320.
2. 132. 3. 5814. 4. 0,8. 5. 27720. BapuanT 3. 1. 120. 2. 45. 3. 24360.

fMoprotoBuTenbHEA Bapuwant 1. 720. 2. 336, 3. 210. 4.

4.0,4. 5. 11880,

TECTHI
M TecTa MNi msapmaHTa 1 2 3 4 5 6
T1 PyHKDHA 4 BX CBOE- Bapuarr 1 2 141|383 (2]+4
orma Bapuanr 2 1 4 | 2] 4| 8]|1
T2 Ksaaparuri#t tpéxanen | Bapwanrl | 1 | 8 1 4 [ 2 | 4| 3
H €ro KOPHHA, KRAPATHI~
HAA GyRKNAS Bapusar2 | 4 | 3 | 3| 8 | 2| 4
T3 YpasHeHRd ¢ 0REOCH Bapuaar 1 1 4 | 4] 8|2 4
OepeMeHHOi Bapuanr 2 L 2 1213 |42
T4 HepageHCTa ¢ OfHOMN Bapuamrl | 4 | 4 |1 4|3 |3
mepeMeHHOH Bapuant 2 4 s lal1lala
TS Ypasuenns ¢ xsyms BapmanT 1 4 3|4 4 1| 4
OepeMEeHHABIMHA H HX
CHCTEMBI BapuaasT 2 3 2 3 3 2 9
T6 Aprpmersmeckaanpo- | Dopuenrl | 4 11 121113 /1
rpeccHs Bapmant 2 3 2 lalil2]2
T7 T'eoMeTpI1ecKas Opo- Bapnaar 1 8 3|4 24| 2
rpecend Bapuant 2 4 3 1 1 3 4
BappanTt 1 a4 2 1 4 | 2 1
T8 KepeHs 7-0if ¢Temenn
BapnmaaT 2 3 32114 2
T9 CreticHE ¢ PATHOEATL- BapuanT 1 1 | 3|21 |42
HEIM IOKA3ATENEM BapuasT 2 9 1 1 3 A 2
T10 TpurosoMeTpaie- BapuanT 1 2 2 |41 2 (4] 3
i e BapuasT 2 1 1 |4 3] 2| 4
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H HX CJIeaCTBHA

N recTa N papmanETa 1 2 3 4 5 8

T11 OcHOBHEEE TPATOBEO- BapranT 1 2 4 8 1 1 4
METPHISCKHE TOAABCTES Bapmant 2 2 s 1211 13l1
T12 Mopmymst coosenan | Dopuanmrl |1 11 /4 f1 /3811
H HX CTefCTRUA Rapuant 2 ) e a2 112
T13 opmynur cnowenns | Dopwamrl | 3 1 2 | 411 )2 4
112|342

BapaanT 2
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