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Iunaxrtudeckue MaTepuasbl NpeAHa3Ha4eHH! JJIs1 NPOBePKM 3HAHMH yda-
muxca 9-ro Kjacca ¢ MOBBINIEHHHLIM YPDOBHEM MATEMATHYECKOH MOATOTOBKH,
TeKCThl CAMOCTOATENbHBIX, KOHTPOJILHLIX U TECTOBBIX PafoT JaHK B COOTBET-
crBuu ¢ ygebraukom 0. H. MakapriueBa, H. I'. Murgiok, K. H. Hemxoga,
H. E. DeokTrCcTOBa «Asrebpa. 9 xsacc». 3ajaHua MOTYT OBITH HCIOJbL30BA-
HEI IIeJIJarOTaMH JUIA COCTABJIEHMS PA3JTUYHKIX BHAOB OIPOBEPOYHBIX paGoT Aus
IMKOJIBHMKOB, U3yJalomux aarebpy no yueGHUKaM APYTHX ABTOPOB.

ITocobue comep>XUT KOMMEHTAPHH /s YYHTEJAs U IDPHMEDHOE HOYPOYHOE
oJIaHApPOBaHME.



NPEOAUCIIOBUE

TapHasa KHHAra OpejHasHavYeHa AJA OPTaHU3anWM U IPOBEJEeHUA
TEeMAaTHYECKOTO M HMTOTOBOrO KOHTPOJS YPOBHA 3HAHWH, YMeHHH M
HABBIKOB ydammuxca 9-ro KJjacca, M3y4YaloIDUX MaTeMaTHMKy Ha IO-
BLIIeHHOM ypoBEEe. IlpencTaBiendsle B KHUTe paboTsl (25 camocTos-
TeJBHBIX ¥ 7 KOHTPOJIBHBEIX PaboT) IOMHOCTHIO COOTBETCTBYIOT COAED-
SKaHHUIO M CTPYKType yueGHOTO MaTepHuasia, M3J0XKeHHOro B y4eGHHU-
Ke «Anre6pa-9. Yue6HUK 1y 06meo6pa3soBaTeIbHBIX yUpeXAeHU»
10. H. MakapsiueBa u gp. OqHako 60JbIIas 9aCTh YIPa)KHEHUH Ipes-
JaraeMbelX paboT MOKET HCIIOJIL30BATHCA YUUTENeM AJIA COCTaBIeHHUS
CaMOCTOATEJAbHBIX M KOHTPOJbHBIX paboT B Kjaccax, H3YYaIOMUX aj-
re6py mo ApyruM y4yeOHHKAM M yueGHBIM mOCOOHAM.

TeKCThHl CAaMOCTOATENLHLIX M KOHTPOJBHBIX pPaboT cOCTaBJIEHH! B
COOTBETCTBHY C IIPUMEPHLIM OYPOYHBLIM IJIAHWPOBAHUEM, OPHEHTH-
POBaHHLIM Ha KHuUry «Ausrebpa-9» 0. H. MakapeiueBa u gp., IpH-
BeIEHHLIM B KOHIe ZAaHHOrO cO60PHMKA NpoBepouHHIX pabor. IIpax-
THYEeCKH BCe YNpakKHeHHUA COOpHHUKA CHAOGKEeHBI OTBETaMH (3a HC-
KJHYEeHHEM 3aJaHuil HA JOKA3aTeJ5CTBO U Ha IIOCTpOeHUe rpaduKoB
byurOUi).

Bce paboThl TIOMMMO ABYX OCHOBHBIX BADMAHTOB UMEIOT IOATOTO-
BUTEJIbHEI BADMAHT M AOIOJHUTEJIbHEIN, TpeTuii BapuadT. Ilogroro-
BHTEJHHBIN BapUAaHT MOJKET MCIIOJH30BATHCS IJIs JOMAaIlHero 3aja-
HUA WM pellleHNs Ha YpOKe HemoCPeACTBEHHO Iepef, CAMOCTOATENb-
HOH HJIM KOHTPOJBHOM paboroil. Tpernii, JONOJHNTENLHBIA BapHaHT
MOJKET OBITh IpPEeAJIoKeH B KauecTBe paboTel Haj omubKamu, a Tak-
JKe B Ka4eCcTBe TPETHEro BapMaHTa paboThl BO BpEMS €€ BBIITOJIHEHUS.
Kpome Toro, aTOT BApHAHT MOXKHO KCIIOJH30BATH AJIA TeX y4aIuxcs,
KOTOpHBIE 110 KAKMM-JI100 OpHYMHAM IPOIYCTHJIN IPOBEPOUHYI0 pabo-
Ty. 3aMeTHUM, YTO TPEeTHIi BADHAHT He PABHOIEHEH IIEPBOMY M BTOPO-
My BapHaHTaM, IIOCKOJbKY HECKOJBKO CJIOKHEE.

TeKCTHI KOHTPOJBHBIX M CAMOCTOATENLHBIX pabOT HOCAT IpuMep-
HBII XapaKTep, KOJHYECTBO 3aflaHUH B OOJHIIMHCTBE CJIy4aeB AaHO
¢ U30BITKOM. Y9YUTeJIb B 3aBUCHMOCTH OT CHENU(MUKH KJIacca MOIKET
3aMeHATH 3aJaHNA WX UCKJIIYaTh UX coBceM. Bosiee moapobHEIe mo-
fAICHEHHUd, CBSA3aHHEIE CO CTPYKTYPOH M coiepkaHHeM paboT, mpuBO-
OATCA B KOHIE KHUTH.

ABTOpD IPHMHOCUT UCKPEHHIOW 0JIaroapHOCTH YYAI{UMCA MOCKOB-
ckoif mrkoJbsl Ne 1741 3a sKcepMMEHTAaJLHYIO MPOBEPKY CAMOCTOSA-
TeJBHBIX M KOHTPOJBHBIX pafoT, 3a 3aMeUYaHWs M COBETHI, KOTOphIE
CHOCOOCTBOBAJIH YJIYUIIEHUIO ZAHHONW KHUTH.



CAMOCTOATEJNIbHBIE PABOTHI

CAMOCTOATE/IbHAA PABOTA Ne 1

CeoicTBa DYHKUMNA

OCHOBHbIE CBEAEHUA

®OyHKnua y = f(x) HaswIBaeTCA 803pacmaiuieil Ha MHoNcecmee
X c D(f), eciu gnist Vx; € X u ana Vx; € X U3 HepaBeHCTBA X1 > X3
cJeqyeT HepaBeHCTBO f(x;) > f(x2), T. e. 6oNbIIEMy 3HAUEHMIO apry-
MEHTA COOTBETCTBYET (oJiblllee 3HAUEHMEe PYHKIMKM, ITO 3aIUCHIBAIOT
Tak: y / Ha X num f(x) / npu aw06eix x € X. Ouesuano, ecin M ¢ X
u f(x) 7 Ha X, 10 f(x) / Ha M.

dyuxnusa f, Bospacramouiasa Ha Bceil o6aactu onpenenenus D(f),
Ha3bLIBAETCA g03pacmarnuieil,

dyuknua y=f(x) HazbpiBaeTcd y6uvieanweil Ha mHoxecmae X C D(f),
ecnu gna Vx; € X n gna Vx, € X U3 HepaBeHCTBa X; > Xy CIeAyeT
HepaBeHCTBO f(x;) < f(xg), T. e. GoNbIIeMy 3HAUEHHIO apryMmMeHTa CO-
OTBETCTBYET MeHbIIlee 3HaueHNe QYHKIMHU. ITO 3alIMCBIBAIOT TaK: I
Ha X miam f(x) \ npu q06mx x € X. OueBnguo, ecoim M < X u f(x)
Ha X, 1o f(x) \ Ha M.

dyuxnusa f, yoeiBalomas Ha Bceil o6actu onpegenerua D(f), ra-
3bIBaeTCA ybviearoueil,

Pyuxnua f, yosiBaomaa (Bo3pacraiomas) Ha MHOXKecTBe X, Ha-
3BIBAETCA MOHOMOHHOU Ha MHOoXecmee X. YObIBaromasn (Bo3pacTaro-
man) GYHKINA HA3bIBAETCHA MOHOMOHHOIL.

DyHKIUA, He ABJIAMOIIAsACA BO3pACTAIONIedl M He ABJIAKINAICA
yOBIBarome, Ha3wIBaETCA PYHKYUell 00wezo suda.

B uacTHOCTH,

e JmHeHHadA dpyHKunus y = kx + b upu k > 0 aBasercsa Bo3pacralo-
meit, npu k < 0 — y6eIBatomieit, npu 2 = 0 — nmoctosaHHON (HE
BO3pacTalolneii 1 He yObIBaloIeit);

e CTeneHHasa QPyHKOUA Yy = X" IPU HEUYETHOM I ABJSETCA BO3pac-
Tatomeif, Ipu 46THOM n mMeeM y \ Ha (—°0; 0] u y / Ha [0; +00),
(T. e. aBnAeTCA QYHKIIHEH 00Iero Buja);

e 1A o6paTHOH NPONOPIMOHAIBHOCTH Y = g npu k > 0 uMeeM y

Ha (—20; 0)my “Ha (0; +o°), npu k <0y /" Ha (=0; 0) u y / Ha
(0; +0), (T. e. aBAsieTca PyHKIIHEH obuiero Buja);

e GyHKIUA Y = Jx BO3pacTamInan;
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dyHKIUA y = |x| yoniBaer Ha (—°0; 0] 1 BospacTaeT Ha [0; +o0)
(T. e. aBasieTcsa GyHKLUeH o0Imero Buaa).

CBOMCTBA MOHOTOHHbIX ®YHKUUN

1. MoHOTOHHaA (PYHKIHA Ka)kjoe CBOE 3HaUYeHHEe NPUHHUMAET JIUIIb
IpU OAHOM 3HAUYEeHHUM apryMeHrta. M3 sToro cjieayer, 4TO eCIH
y = f(x) — MoHOTOHHas (yHKIUSA, TO ypaBHeHHe f(X) = a, rae
a € R, umeer He 60Jiee OMHOTO KODHA.

2. Ecau pynxnusa y = f(x) — Bospacrawouias (yobiBaromasn), To QyHK-
musa y = —f(x) — yOniBaromasa (Bo3pacTaromias).

3. Eciu ¢pyurnusa y = f(x) — Bospacraromasn (yobIBalomas), To QyHK-
mua y = f(x) + a, rae a € R, — Bospacraromas (y6eiBaromasn).

4. Ecau y = f(x) u y = g(x) — Bo3pacraromue (y6niBaronine) QyHK-
nuu, To GyHrnusa y = f(x) + g(x) — Bospacrawomasn (y6eIBaoasn)
dyEKnuA. CiaencrTBue: ecan GyHKuuum y = f(x) u y = g(x) ume-
IOT IPOTHUBOIIOJOKHBIA XapaKTep MOHOTOHHOCTH, TO ypaBHeHUe
f(x) = g(x) numeer He 60Jiee OJHOTO KOPHA.

5. Ecau ¢pyurnusa y = f(x) — Boapacramomas (y6eiBaromias) Ha X U He

ofpalaeTcd Ha 3TOM MHOKECTBe B HYJb, TO QYHKIUA Y = f(_lxi —
yopIBalomasn (Bo3pacramwias) Ha X,

6. Eciu y = f(x) u y = g(x) — Bospacraromue (yoniBaromue) GyHK-
nuu, To Gynkuuu y = f(g(x)) u y = g(f(x)) — Bospacrarouue pyHK-
npu. T. e., koMmnosnnua GyHKIUHE OSHOIO M TOTO Ke XapakTepa
MOHOTOHHOCTH €CTh Bo3pacTawiuad GYHKIUA.

7. Komnosunusa ¢pyHKIUE pasHOTO XapaKTepa MOHOTOHHOCTHU €CTh
yOnIBaromaa QyHKIUA.,

Ifenoit wacmvio wucna x HaspiBaeTcss HauboJiblllee Iejioe 4YHC-
Jo, He IpeBocxoxsamee x. Ilemas uacTp umciaa x o6o3HauaeTcsa
kak [x]. Haopumep, [3,6] = 3, T. k. 3 < 3,6 < 4, [-3,6] = -4, T.
K. -4 < -3,6 < —-3. UnpIMH caoBaMy, [x]=n, rmen<x <n+1lmu
ne Z.

Apobroit wacmbio yucaa x Ha3bIBAETCH PASHOCTh MEMKAY YHCJIOM X
M ero 1eJioii yacTeio [x]. [Ipo6Hasa yacThb yucaa o6o3HaYaeTCa Kak {x},
ITo oupegenenumw, {x} = x ~ [x]. U3 onpeseseHua caeAyeT, 4TO APoOHAA
4acTh HeoTpuIaTeabHa. Hanpuwmep, {3,6} = 3,6 —[3,6]=3,6 =3 =10,6,
{-3,6} = -3,6 — [-3,6] =-3,6 — (—4) = 0,4.

HccnenoBaHre (GYHKIHM HA MOHOTOHHOCThL IPOBOLAT OJHUM M3
Tpex cnoco00B: MO OIpeAEIEHHIO; C IIOMOIILI0 CBOMCTB MOHOTOHHBIX
GYHKOHUHA; ¢ IOMOMIbIO Npon3BoAHOI ¢pyHKuuu (10-i Kimacc). B sann-
CH OTBETA YKAa3hIBAETCA NMPOMEXYTOK Haumbosblueil AJUHBI, HA KOTO-
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poM GYHKIMA COXPaHSET XapaKTepP MOHOTOHHOCTHU: €CJIM TPaHHUUYHbIE
TOYKH IPOMEKYTKA MOHOTOHHOCTH MPHUHAAJIEXAT 00JIaCTH Onpeseie-
HUA GQYHKIHNH, TO OHH BKJIOYAIOTCA B KaKAKII IIPOMEXYTOK MOHO-
TOHHOCTHY (KaK 3TO CAEJIaHO AJIA CTENeHHOH DYHKIMH C YETHHIM II0-
KasaTejieM).

3aMeTM, 4YTO ecaM GYHKIUA f(x) Bo3pacTaeT Ha MHOXKECTBe
X, C D(f) u BospacraeT Ha MHOecTBe X, C D(f), To U3 aToro He cie-
AyeT, 4TOo QyHKUIUA Bo3pacTaeT Ha MHo)ecTBe X; U X, (Hampumep,
o0paTHass NPONOPIIMOHAJIBLHOCTL HE SABJAETCSA MOHOTOHHOM (QYHK-
nmue).

MoaroroBuTEeNbHbLIA BapuaHT

1. Haiigure nenyo u JpoOHYIO YacTH YMCJIA:
a) 12,1; 6) -12,1.

2. Jloxakure, HOJb3yACh OINpeJeJIeHUEM MOHOTOHHBIX (GYHKIMI,
410 GYyHKIUA:
a) f(x) = x* + 2x y6riBaer Ha npoMexyTtke (—o°; —1];

6) g(x) = 2;_—28 BO3pacTaeT npH JOLIX 3HAUYEHUAX X € (2; +°).
3. Onpenenute xapakTep MOHOTOHHOCTH (PyHKIUH:
a)y=3-x
6)y=-2+ x;
_4.
B) y - x9
_ a*+4
ry=- , 'me a — napamerp. OTBeT HOACHUTE.

4. Ilonb3ysach CBOMCTBAMHM MOHOTOHHBIX (GQYHKIUH, HccaelyHTe Ha
MOHOTOHHOCTb QYHKIIHMIO:

a) f(x) =v-2x +1;  B) f(x) = —f—f;—;

6) f(x) = % ) fx) = =228,

5. Vcnosnb3yss MOHOTOHHOCTh QYHKIMH, PElTUTE YPaBHEHHUE:!
a) x2 + 2x + 4 + Jx = 30;
6)x2-2x-4+V-x=--2-2

6. Banumure dpyaxnun y = f(g(x)) u y = g(f(x)), ecnu:

a) f(x) = 2x - 3, g(x) = Vx;
6) f(x) = -2, g(x) = -2.

3
Y10 MOMKHO CKA3aTh O MOHOTOHHOCTH 3THX QYHKIHIT?




. JokaxuTe, 4To ecau pyHKuua y = f(x) " Ha R n y = g(x) \ Ha R,
To ¥ = f(g(x)) ™ Ha R.
Bapwaur 1

. Hajigure nenyo u APoOHYIO YACTH YHCJA:
a) 2,8; 6) —-2,8.

. [Hoka>kuTe, IOJB3YACHL OIpeJejeHNeM MOHOTOHHBIX (GYHKIIHM,
410 QyHKIHA:
a) f(x) = 2 — x? Boapacraer Ha npomexyTke (—°; 0];

6) glx) = 22

(UcmionsayiiTe onpenesenre BO3PACTAHUSA MM YOLIBAaHUA GQYHKIIAM.)

yOriBaeT npH JOOLIX 3HadyeHHAX x € (0; +00),

. OnpezenuTre xapakTep MOHOTOHHOCTH (QYHKIIAH:

a)y=-2x+3;
6) y = -2+ 3x;
- _3.
B y=-7
_lal+1
r) y = ———, rge a — napamerp. OTBeT NOSCHHTe.

. HccneayiiTe Ha MOHOTOHHOCTh QYHKILIHIO:

a) f(x) = V2x - 5; B) f(x) = 3

6) () = (-2x + 8% 1) fix)= Lo e B
(Mcnonb3yiiTe cBOMCTBA MOHOTOHHEIX QYHKIIHIA.)

. Mcnonp3ysa MOHOTOHHOCTL QYHKIMI, pelllNTe YpaBHEHHE:
a)x®+8x—7T++2x =9;

6)x4—0,5x+1,5+x/—x=2—%.

. 3anummre GyHKUMU y = f(g(x)) u y = g(f(x)), ecau:
a) f(x) = 3x + 1, g(x) = JVx + 1;

6) f(x) = —2x + 1, g(x) = —%.

YTo MOMKHO CKa3aTh 0 MOHOTOHHOCTH 3THX QYHKIUH?

. Horaxure, uro ecnu pyHruua y = f(x) " Ha Ru y =g(x) } uva R,
To y = £(f(x)) ™ Ha R.

Bapuwant 2

. Haiinure nenyio ¥ Apo0HYIO YaCcTH 4HCJIAa:
a) 1,7; 6) -1,7.



. JlokaXuTe, NIONB3YACH OIpeAeSeHHeM MOHOTOHHBIX (YHKIIHIL,
4T0 byHKINA:
a) f(x) = x?2 - 3 y6 —oo; 0];

= yOniBaeT Ha npoMekyTKe (—o°; 0];

6) g(x) = 4x—x_§ BO3pacTaeT IpH JIOOBIX 3HaYeHUAX x € (0; +00),
(McoonesyiiTe onpenesieHne BO3PACTAHUA WU YORIBAHUA GYHKIMH.)

. Onpepenure xapakrep MOHOTOHHOCTH QYHKIIMH:
a) y = -0,5x + 2;
6) y =-0,5 + 2x;
__6.
By=-7

Ny= @, rge a — napametp, a 2 0. OTBeT moACHHUTE.

. Hccaenyiite Ha MOHOTOHHOCTE QYHKIIHIO!

a) f(x) = V2 - 2x; wfu)=—§q

6) flx) = (2x - 2% 1) flx) = L2
(AcnonbayiiTe ¢BOMicTBA MOHOTOHHBIX PYHKIIMA.)

. Hcnonb3ys MOHOTOHHOCTH GQYHKIIMII, pellinTe YpaBHEHHe:
a) x° + x — 24 + 2x = 12;

6)x4—2x—2+\/—x=1—%.

. Sanumure pyaxkunu y = f(g(x)) u y = g(f(x)), ecnu:
a) f(x) = 2 - 3x, g(x) = Vx;
6) f(x) = 22 + 5, g(x) = 2.
YTO MOMKHO CKa3aTh 0 MOHOTOHHOCTH 3THX GQYHKIMMA?
. Joxkaxkure, uro ecnu byHruua y = f(x) N\HaRuy =g(x) ”~ Ha R,
To ¥ = f(g(x)) ™ Ha R.
BapuaHnrt 3

. Haiigure nenyo u gpobHYIO YaCTH YUCIA:
a) 5,75; 0) —5,75.

. Jokaxure, 4To QyHKIHA:

a) f(x) = —2x2 — 4x + 7 BoapacraeT Ha (—o°; —1];
_ 2x+1

6) &(x) = -~

(UcnonsayiiTe ompejesieHUe BO3PACTAHUA MIM yObIBaHUA (YyHK-

LIUH.)

y6bIBaeT NpH JIOOBIX 3HAYEHHAX X € (—2; +00),
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3. Onpesgenute XapaKTep MOHOTOHHOCTH QYHKIIMH:

_1_ X, __5,
a)y=1-3; B)y=-_3
6) y=-1+ 3x; r)y:ﬁ_}.gi,

rje a — mapamerp, a > 0. OTBer HMOACHHUTE.

4. UccnenyiiTe Ha MOHOTOHHOCTh (QYHKIIUIO!

a) f(x)=v2-x;  B) flx) = ————j

2-x

6) fx) =2 2T 1) f(x)=ZEIES

(McnonpayitTe CBOMCTBA MOHOTOHHBIX GQYHKIIWI.)

5. Ucmonp3yss MOHOTOHHOCTL GYHKIMH, PelliiTe ypaBHeHHe:

a)x2-2x+4+~x-1- 2 = 3;
2x -3

6) 4x? + 12x + 11 + V3% - 2 = 3::11.

6. 3anumure byHKuHH y = f(g(x)) n y = g(f(x)), ecnu:
-1 _ -1,
a) f(x) - 1 x’ g(x) \/;9

4
6) f(x) = 8x - 2, glx) = -.
YTO MOIKHO CKa3aTh O MOHOTOHHOCTH 3THX QYHKIUI?

7. HoxaxxwuTe, yto ecau pyuxmua y = f(x) N\va Ru y = g(x) / Ha R,
To y = g(f(x)) \ Ha R.

CAMOCTOATESIbHAA PABOTA N¢ 2

CeoictBa DyHKUMA

OCHOBHbIE CBEOEHWA

dysrnua y = f(x) HassIBaeTCss 4E€MHOIL, €CJIN BBIMOJHAIOTCA ABA
yenosus: 1) D(f) cuMMeTpHYHO OTHOCHTENbHO HyaA 13 2) nag Va € D(f)
BEPHO paBeHCTBO f(—x) = f(x).

1 Ms=osxecTBO Ha3HIBaeTcs CHMMETPHYHBIM OTHOCHUTEJIbHO HYJA, €CJIu
ANA J1000r0 2JeMeHTa ITOr0 MHOMKECTBA HpOTPIBOHOJIO?KHbII?I €My JJIEMEHT
TaAKMe IIPDUHAAJIEXUT 3TOMY MHOXXECTBY.
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dyuxnusa y = f(x) HaswiBaeTcs Heuwémuoil, ecau: 1) D(f) cum-
MEeTPHYHO OTHOCHTEJNBHO HyJdA; 2) ans Vx € D(f) BepHO paBeHCTBO
f(=x) = —f(x).

Ecnu dyHKLUA He ABJIAETCA YETHOH U He SIBJISETCS HEUYETHOMH, TO
eé Ha3HIBAIOT (yHKUyUell obuyezo suda.

I'paduk uéTHON GYEKOHUH CHMMETPHUYEH OTHOCHUTEJIBLHO OCH OPAH-
HAT, rpaduK HEYETHOM PYHKIIUM CHUMMETDHUYEH OTHOCHTEJIbHO Haya-
Jla KOOPJAWHAT.

DyHKINA y = f(x) HasbiBaeTCA 0ZPAHUYEHHOIL CHU3Y, ecau Im €
€ R| f(x) > m nna Vx € D(f); ozpanuuennoii ceepxy, ecin IM €
€ R| f(x) < M gna Vx € D(f).

DyHKONA, OTPAHHYEHHAs] CHU3Y X OrpaHUYEHHAsA CBepXy, Ha3bl-
BAaeTCHA 0zPAHUYeHHOl, T. e. ecoiu dm € RuIM e R | m < f(x) < M.
DyHKIMS, He ABJSIOIAACA OrPaHUYEHHOH, B TOM 9HCJIe OrPDaRUYeH-
Has CHM3y MJIM OrPaHMYEHHAs CBEDXY, HA3LIBAETCA HEOZDAHULEHHOIL.
Yncaa m u M Ha3pIBalOTCA HMXKHEH M BepXHell rpaHunaMu obiacTu
3HaYeHUH QPYyHKIUHU.

NMoaroroBuTeNbHbIA BaAapMaHT

1. Joxa)xure, 4To GyHKIUA:
2x2+8-1x-21+8-Ix+2

a) f(x) = 32 — yéTHadA;
6) g(x) = %%‘CZ—M — HeyéTHasA;
B) h(x) = gx‘"‘_:f::;_\xl — ¢yHEKOHNA obmero Buja.

2. Jlokaxkure, 4To GyBEKIHA:
a) y = x2 — 2x — 1 HeorpaHHYeHHas (OrpaHWYEHHAA CHHU3Y);

6) y = 3 — |x + 2| HeorparnueHHas (OrpaHUUEHHAS CBEPXY);

B)y=x2+2x+2
22 +2x+3

3. Jlomanasa ABCD, rge A(0; 0), B(1; —1), C(2; 3), D(4; 3), 3anaér
gacTh rpaduka ¢pyaxnuu y = f(x). HHocrpoiiTe rpaduk PyHKIHA
y = f(x), eciiu U3BECTHO, UTO OHA:
a) uéTHaA; 6) HeuéTHAA.

OorpaHu4YeHHAaA.

4, Hatinure 06sacTh 3HaYeHUN QYHKIINH:
b-x 4x

a) p(x) = ———; B) ox) = ——.

) ¢(x) PN et ) o 2.1

6) w(x) = 2

Je2 —4x+6
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2-x

1+JVx -1

. Pemmre ypaBrerue |[x — 1|+ 1 = , HCIIOJIL3YA IOHATHE

orpaHN4YeHHOCTH DyHKRIUIL.

. IocrpoiiTe rpaduk dyukuun y = f(x), ecnn ana x > 0 ona sana-
érca dopmynoit f(x) = |x — 1| — 1 u usBecTHO, 4YTO PYHKIHA:

a) uéTHad; 0) HeuéTHasdA.

. BapaiiTe GYHKIOHUIO U3 ynpaxkHeHuss Ne 6 oxHO GopMyJIoil.

BapuaHT 1
. Jokaxure, 4To QYHKOUA:
2x
x3 —x -«
2

6) g(x) = =5

— HEeUYEéTHAA;

B) h(x) = %ﬂ — (yHKnMA o6ulero BUAa.

. Hokaxnre, 4To QyHKIUA:
a) y = x2 — x + 1 HeorpaHWyeHHas (OrPaHHYEHHAS CHUBY);
6)y=2- |x - |x + 1| neorpaunuennas (orpaEMUEHHAS CBEPXY);

2
x° + 2
3 OrpaHNYEHHAA.

B Y =5,
. Jlomanas ABCD, rne A(—4; 0), B(-2; —-2), C(-1; -2), D(0; 0), 3a-
Iaét yacts rpaduka pysxnun y = f(x). Ilocrpoiite rpadux GpyHK-
4" y = f(x), ecJu M3BECTHO, YTO OHA:

a) yérHas; 6) HeUETHAA.

. Hasigure obsacts 3HaYeHNH GyHKIUHA:
T+x

a) (x) = 3o
4
6) w(x) = —\/——xz——_ﬁgi
B) a(x) = —xzzf e
. Pemure ypaaenue m =1+Jx -1 , MCNIOJIb3YA NOHATHE

OrpPaHNYEHHOCTH QYyHKIIHIA.

. Iloctpoiite rpadpuk dyskmuu y = f(x), ecnu ana x 20 oHa 3aja-
érca dopmystoit f(x) = |x + 1| — 1 u u3BecTHO, WO DYHKIUA:
a) gérHaA; 6) HeuéTHaA.

. Bapaiite QyHKOMO U3 ynpaxxHeHusa N 6 ogHOM dopmyJIoi.

11



Bapuaur 2

. Hokaxure, uTo PyHKIUA:

a) f(x) = |4 + x|4:2]4 - x|

el _ o3
6) g(x) = x_3\xl7x — He4yéTHas;

— YyéTHad;

el — 23
B) h(x) = lei‘—x—éx— — ¢yHKLIKUA 06IIero BUiAa.

. Hoxraxmure, uto QyHKIMA:

a) y = x2 + x + 1 HeorpaHHWueHHasA (OrpaHHYEHHAA CHHU3Y);

6) y =1 - |x — 1| - x| HeorpanuuenHas (orpaHwYeHHas CBEPXY);
2

xz +3 OrpaHWYeHHad.

x +5

. Jlomanasa ABCD, rae A(-4; 1), B(-2; —-1), C(-1; -1), D(0; 0), 3a-

gaér yacTs rpaduka dyuxkuum y = f(x). [locrpoiite rpadux QyHK-

nuu y = f(x), ecid U3BeCTHO, UTO OHA!

B)y =

a) uéTHad; 0) HeuéTHad.
. Haiigure o6nacTs 3HaueHUH QYHKIUN:
1+x
a) o(x) = ——=—=—;
() 2+VJ3-x
6) (x) = ———3
Vx2 + 2x + 4
3x
B) oi(x) = — .
o = -5
. Pemnre ypaBHeHHe . . 1++x+1, ucnonbaysa NOHATHE
x2 +2x+2

OrpaHUYEHHOCTH QYHKIIHIA.

. ITocrpoiite rpaduk pyukmuu y = f(x), ecau gnsa x > 0 ona sanga-
érca popmysoit f(x) = 1 — |x + 1| m uaBecTRO, uTO DYHKIMA:
a) yéTHad; 6) HeuéTHasA.

. 3agatite QyHKIUKUIO U3 ynpakHeHusa Ne 6 ogHoit dhopmysoii.

Bapunanr 3

. Joka)xure, 4TO QYHKI[KA:

a)f(x)=|2—xi+l2+xi+2x2

— YEeTHad;
[l

el — 53
6) g(x) = #_% — HeuéTHad;
2t —

3 _ x.
B) h(x) = x—:%il — (QyHKIua o6mero suia.
x —

12



2. HNokaxure, yTo QyHKIUA:
a) y = |4 — 8x| + 3 HeorpanuyeHHas (OrPaHUYEHHAS CHU3Y);
6) y = —x? — 4x + 1 HeorpannyeHHas (OrpaHMYEHHAs CBEPXY);
2x% - 4x + 3

5 orpaHUyYeHHAas.
2x“ ~4x + 4

B) Yy =-
3. Jlomanas ABCD, rge A(0; 0), B(1; 2), C(3; —2), D(5; 0), 3anaér

yacTek rpadpuka oysakmuu y = f(x). IlocTpoiite rpaduk GyHKIUN

y = f(x), eciu U3BECTHO, YTO OHA!

a) yéTHaA; 0) HeuéTHAad.

4. Haitagure obsacTs 3HaAUeHUI (HYHKIIHU:

_ 2-b5x
A P vy &
6) w(x) = V3 ;

4x% — 4x + 2

_ 2x2

B) a(x)—x2+3.

5. Pemure ypaBHenme 1 + /(x — 1) = —x? + 2x — 1, Hcnoabays mo-
HATHAE OTPAHMYEHHOCTH (DYHKIIMH.

6. Iloctpoiite rpadux ¢yHknum y = f(x), ecau giasa x > 0 ona 3aga-
érca dopmysoit f(x) = Jx -1m M3BECTHO, UTO (HYHKIIHA:
a) yéTHaA; 0) HeuéTHAA.

7. 3apaiite GyHKIUIO U3 yupaxxHeHHs Ne 6 ogHOi#t hopmynoit.

CAMOCTOATENIbHAA PABOTA N2 3

KsapgpaTtuyHana PyHkuus

OCHOBHBbIE CBEAEHUA

®yurnusa Buga f(x) = a,x" + ap_1x" 1 + ... asx? + a;x + ay, vOe
a, # 0, n € N, Ha3zeIBaeTcH yenoll payuoxHarvHoil pynryueil, PyHK-
uusA BUja y = ax? + bx + ¢, roe a # 0, HasBIBAaeTCA KEAOPAMULHOL
dynryuei.

KBagpatnunas GQYHKIHA MOXKeT OBITH IIpeAcTaBjeHa B BuIe
y=alx —m)®+ n,tae m = ——b—, n= —2, D = b? —4ac. T. e., rpa-

2a 4a

tbux ar060if KBAAPATHYHON QYHKIMKM MOKHO IIOCTPOMTDH M3 rpaduka
byaKknuu y = x2 pacraskenuem (mpu a > 1) B @ pas oT ocu abenuce
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1
unu cxxatuem (mpu 0 <a <1)B 2 Pa3 kK ocHu abcmucc, CABUroM BIOJb
6 b
ocH abcIHce Ha ~ 2] €IMHHUI[ BIPAaBO UJIH BJIEBO (B 3aBUCHUMOCTH OT
b D
3HaKa 4HciIa _Z) M CABMI'OM BJOJbL OCH OpPAHHAT Ha ~iz eTUHHII
a

BBEPX HJIM BHU3 (B 3aBUCHMOCTH OT 3HaKa UMCJa —42). Ecan a < 0,
a

TO CHAYaJa CTPOAT Ipaduk GYHKUUHU y = —x2, CAMMETPUYHLIA rpa-
UKy QPyHKODUHE y = x? OTHOCHTEJNBHO OocH abcimuce, 1ocie Yero mpo-
BOAAT YKasaHHEIE BhIMe npeobpa3oBaHuA rpadukxa.

I'padpuxom pyarnuu y = x? apaderca napa6osa. CiexosaTeabHO,
rpaduKoM J060H KBaApaTUUHON GQYHKIUHK ABaAeTca napabora. Ilo-
cTpoeHMe rpadHKa KBagpaTH4YHOH GYHKIMHU NMPOBOAAT JU6O C IOMO-
1ibI0 IpeobpasoBaHuii rpaduka y = x2, 160 «no namu movkam» .

s nocTpoenus rpaduKa KBaJpPATUYHOA QYHKIMH 110 UATHA TOU-
KaM, OIpeAessaIoT:
1. 3Hak crapmero ko3 dHuIIMeHTa @ ¥ HaupaBjeHUe BeTBeil mapabobl
(ecan a > 0, To BeTBH HAIpaBJIeHHI BBEPX, eciau @ < 0, To — BHH3);

2. KoopanHaTel BeprumHEI mnapabossl mo dopMmyiaaMm Xxp = -%

D
Y= (Muoraa sMecTo QOPMYJIBI AJIA BHIYUCIEHUA Yp UCHOJIb-

3YIOT HeIlOCPeACTBEHHYIO IOACTAHOBKY Xp B BeIpaxkeHue y = f(x),
sazalomee (GYHKIIMIO, T. €. BRIUKUCIAAIOT f(Xp) = Yp). 3AeCh e 3a-

b
MACKIBAIOT yPABHEHHe OCH CHMMeTpuy napaboist x = -3 (3ame-
X X
THM, 4TO ecau D > 0, TO xp = —12—2);

3. KoopauHaTel TOYKH NepeceyeHus NapaboJikl ¢ 0CbI0 ODJUHAT, BBI-
yucaus f(0): Touka (0; c).

4. KoopauHaTe! ToueK mepecedeHus napa6oJibl ¢ ocbio aGenucce (ecian
OHHU eCThb, T. e. ecaiun D > 0); abcrucchl 5TUX TOYEK ABJIAIOTCA HY-
aamu pysaxoun: Touky (x1; 0) 1 (x2; 0);

5. Koopausarel Touku, cummerpudHoil Touke (0; ¢) OTHOCHTEJBHO
b b\
OCH CHMMETPHMH X = —-—: TOUKa [——; ¢|;
2a a
1 «Ilo matu XapaKTEePHBIM TOYKaAM» — TAKO€ HA3BaHHE TOYHEE OTpaXaeT

cMBICT cnocoba noctpoerus napa6oasi. Ho «B Hapofie» '9TOT METOA MOJYYHI
Ha3BaHUe, IIPMBEJEHHOE BBILIE.
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6. Ecimu D < 0 uam TOYKa yA
(0; ¢) pacmoJioKeHa JajleKo
OT BEepUIMHEI 1apaboJikl, TO
cocraBaAnT Tabauiny 3Ha- 24 F
yeHUN GYHKUUM LA JO- 1--\>M
HOJHMUTEJBHRIX TOueK. [la- L -~
Jiee CTPOAT 3CKH3 rpadukKa. *5' _4 _:'3 _é 1 0 1 9 3 4 5 ;
ITapaGosia — »3T0 He -1

M

TOJBKO rpaduK KBajgpa- —
THYHOM (QYHKOUHU, HO H y=p

2eomempuuecioe mecmo Puc. 1
moyex nJAOCKOCMU, PaBHOYydanénHblx om OanHoll mouku F(x;
Yo) (poryc napabonnl) u daHnHoii npamoiu y = p (OQupexmpuca
napabossbl). Ecim Touka M(x; y) mpuHamiexxutT napabose (cM.
puc. 1), To paccroaune FM paBHO pPacCTOSHHIO OT TOYKH M 10
AUPEKTPUCHI, T. €. JUINHe nepneHAuKyaapa MM, npoBeéHHOTO
u3 Toykn M K npaMo#t y = p. YuuTeiBas, 4To mo teopeme Ilu-
daropa FM? = (x — x0)® + (y — Yo)?, a QMHA HepHeHAUKYJIApa
MM, paBHa |p — y|, 3anucniBaeTca ypaBHeHHe mapa6osni: FM? =
(x - %) + 4§ - P
2 -p)

=MM3, (x — x0)* + (y — yo)2 = (y — p)?, oTRyHa Y =

NMoAroToBuTEeNnbHbIW BAPUAHT

1. Haiiaure KOOpPAMHATHI BepIIMHEI MapaboJjikl M ypaBHEHHE €€ OCH
CHMMETPHH, ecJ¥ QyHKOusA 3afaHa GOpMyJIOn:
a)y=2x2—-4x + 1; B) y = —0,5x2 — 4x + 1.
6) y = 2x2 + 4x;

2. Tpaduk pysxuuu y = x2 + px + ¢ IPoxXoauT yepes TOuKu M(2; 1)
u N(1; —2). Haiigure p u q.

3. IlocTpoiiTe B OAHOM cHCTeMe KOOPAMHAT TrpadHKM (QYHKIMH
fi(x) = (x — 3)? u fa(x) = (x — 3)* — 4.

4. TIpn kakux 3HaYeHUAX ¢ rpaduk GyHEKOUHU y = —x2 — 4x + ¢ pac-
IIOJIOYKEH
a) HMKe ocu abciuce; 6) He BbIlIe OpAMO y = 57

5. IlocTpoiiTe 110 IATH TOYKAM rpapuK QYHKIUH:
a)y =-x2+ 6x — 5; 6) y = (x + 2)(x — 4).

6. Bapaiite popmynoi KBaspaTHuyHYI0O QYHKIHIO, ecam eé rpadux
OpoxXoAuT 4yepe3 Touku A(—1; —-3), B(0; 3), C(2; 3).

7. Haligute anuny HauGoJibInero oTpesKa, Hapasjels-HOTO OCH Op-

AMHAT U JIE)KAIero BHYTPH (UTyphl, OrpaHMYeHHOM MapaboramMu
y=x2-5x+3uy=1-x2

8. 3anuiuvTe ypaBHEHHE 'eOMETPHYECKOTO MECTA TOYEK IJIOCKOCTH,
PaBHOYJAJEHHEIX OT NpAMoi y = —2 u Touku F(0; 2).
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BapuauTt 1

. Halizure KoopAuHATH! BepIIMHEI MapaGosbl ¥ ypaBHEHHE e€ OCH
CHMMeTPHH, ecau QYHKIUA 3agaHa Gopmysoi:

a) y = 2x% + 6x — 8; B) y = —0,5x2 + 2x — 3.

6) y = 2x2 — 6ux;

. Ppaduk dyuxnuu y = —x2 + px + q upoxoauT uepes rouku M(1; 2)
u N(3; —2). Haiigure p u q.

. IlocTpoiiTe B OAHOH cHcTeMe KOOpAMHAT rpadMKH (QYHKIIHI
fi(x) = (x + 2)% u fo(x) = (x + 2)* - 1.

. Ilpu kakux sHaueHHAx ¢ rpaduk Qysxnuum y = x2 + 2x + ¢ pac-
MOJIOKEH:
a) BeIIle OcH abcliuce; 0) He HUMKe upAMol y = 2?

. ITocTpoiiTe mo mATH TOUKaM rpaduK QyHKIUU:
a)y=-x%2-2x + 3; 6) y =(x + 1)(x - 3).

. 3anaiiTe GopMyJIOl KBaJApaTHYHYI0 (DYHKIHIO, ecau eé rpadux
mpoxoaut uepesd Touku A(—1; 7), B(0; 1), C(1; —1).

. Haiigure gnuHy HauOoJIBIIEro OTpe3Ka, HapalIeJIbHOTO OCH Op-
IUHAT U JIeXKAalllero BHYTPH (UTyphl, OrpaHWUYEeHHOH mapabosiaMu
y=x2-10my =6 — 4x — x°.

. 3aIMIINTe YpaBHEHHE IeOMEeTPUYECKOr0 MecTa TOUeK IJIOCKOCTH,
PaBHOYAANEHHBIX OT npamoi y = 1 u touku F(-1; —1).

BapuaHhTt 2

. Haligure KoOopAuHATH! BepIIMHEI mapabosikl 1 ypaBHEHHE €€ OCH
CHMMETPHH, ecaHu GbyHKIUA 3agaHa GOpMYJI0i:

a)y = 2x? - 6x + 3; B) y = —0,5x2 — 2x + 3.

6) y = 2x2 + 6x;

. Tpaduk dpyuxknuu y = —x2 + px + g npoxoauT yepes Touku M(2; 1)
u N(-1; —-2). Haiigute p u q.

. ITocTpoiiTe B ofHON cHCTeMe KOOPZUHAT rpaduku QyHKIUN
fi(x) = (x = 2)* u fo(x) = (x - 2)* + 1.

. Ilpu Kakux sHaueHuAX ¢ rpapuk PyHKuuu y = x2 —2x + ¢ pac-
IIOJIOKEH:
a) BeIllle ocH abciucc; 6)ue HMxKe IpsaMoOi y = —27

. ITocTpoiiTe mo mATH TouKaM rpaduk GyHKIHH:
a)y=-x2+ 2x + 3; 6) y = (x — 1)}(x + 3).

. 3azaiiTe GopMys0M KBaZpaTHUYHYIO (GDYHKOUIO, €CaH eé rpadpuk
npoxoauT yepes Touku A(—1; 3), B(0; 1), C(1; —95).
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. Haiignre gauny HaumGoJBIEro OTPE3Ka, NMapajIeIbHOTO OCH Op-

OUHAT U Jealllero BHyTPH QUTyphbl, OrpaHUYEHHOI mapaGoiamMu
y=x2-4x-Tuy=9 - x%

3anumuTe ypaBHEHUe reOMETPHYECKOT0 MeCTa TOYeK IJIOCKOCTH,
PaBHOYAAIEHHLIX OT mpaMoit y = —1 u Touku F(1; 2).

BapuaHT 3

. Haitgute KoopaAMHATHI BepUIMHBI MapaboJbl U 3allMNOINTE ypaBHe-

HHUe eé OCH CHMMETDHH, ecIi QYHKIHUA 3afaHa GOPMYJIO:
a)y=-2x2+2x + 1; B)y = —0,5x2 + x + 1.
6) y = 2x2 — 2x;

T'paduk pyEKIMHU y = x2 + px + ¢ IPOXOAUT Uepes Touku M(—1; 4)
u N(1; 2). Haiigure p u q.

. ITocrpoiiTe B ofHOH cHcTeMe KOOpDAMHAT rpadMKKU GYHKIHMH

filx) = ~(x + 1)* 1 fo(x) =4 — (x + D)%

IIpu KaKKX 3HAUYEHUAX C BCe TOUKH rpaduka QyEKuuu y =x%—x +¢
PAacIoJIOKEeHEI:
a) BuIlIe ocH abcuucc; 6) He HMKe npAMoil y = 27

. IocTpoiiTe 1Mo naTH TOUKaM rpaduk GyHKIUU:

a)y=-202-2x+4;  6)y=2(x-2)(x + 1).

3agaiiTe GopMyJIoOl KBaIpaTHUYHYIO QYHKIMIO, €CJau e€ rpadux
npoxozuT yepes Touku A(-2; 1), B(-1; 3), C(1; —b).

Hatigute niuHy HanboJbIIEro OTpe3Ka, IapajljIeJIbHOIO OCH Op-
OWHAT ¥ JIeKAIero BHYTpu (QUTYyphHI, OrpaHUYEHHOoN mapabomamMu
y=2x2-4x-Tuy=-2x2-4x+9.

3anumnuTe ypaBHEHNE reOMeTPHYeCKOro MecTa TOYEeK IIJIOCKOCTH,
PaBHOYJAJMEHHBLIX OT mpaAMoO# X = —1 u Toukm F(1; 0).

CAMOCTOATEJIbHAA PABOTA N2 4

Mpeo6pa3zoBaHua rpacdukos GyHKLUA

OCHOBHbIE CBEAEHUA

T'padur ¢pysknmm y = f(—x) MOMXKHO IOJYYUTh U3 rpadpKa QyHK-

1y y = f(x) cHMMeTpHel OTHOCHUTEJILHO OCH OPAMHAT.

I'paduk dysrnum y = —f(—x) MOKHO TONTYYUTD U3 rpaduKa GyHK-

nuu y = f(x) cuMMeTpHel OTHOCUTEIbHO HAaUaJIa KOOPAMHAT.

I'padur dyaxuun y = f(kx) npu & > 1 MOKHO.IIOCTPOUTH M3 Ipa-

duka dynknum y = f(x) cxxaTueMm B B pas K ocH OpAHUHAT.
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I'padur dysxouu y = f(kx) apu 0 < B < 1 MOXKHO MOCTPOUTL U3
rpaduka GyEKIUN y = f(x) pacTaKeHUEM B % pa3 OT ocM ODAWHAT.

I'padux dpyrknuu y = |f(x)| MoxkHO monyuuTs U3 rpaduka GyHK-
nuHu y = f(x) caeayionum obpasom: dyacTs rpaduka y = f(x), pacmoso-
SKeHHYIO BhIIle ocu aGcmuce, OCTaBIAIOT Ha MecTe, a 4acTh rpaduka,
PacmoJyIQXKeHHYI0 HHKe OCH abCcIiuce, CHMMETPMYHO 0To6parkaioT OT-
HOCHTEJILHO ocH abcmucc.

Tpadur dpyrkouu y = f(|x|) MmosxHO MoyunTs M3 rpaduka GpysK-
muu y = f(x) creagyomum obpaszom: yacTs rpaduka y = f(x), pacmo-
JIO}KeHHYIO IIpaBee OCH OPAMHAT, OCTABJAIOT Ha MecTe, IOCJE 4Yero
0TOOpaXKAaIOT €€ CHMMETPUYHO OTHOCHUTENBHO OCH ODIEMHAT, IOJydas
Ty 4acTh rpaduka y = f(|x|), KoTopas cooTBeTCTBYeT OTPHIATEILHOM
yacTH obyacTy onpejeneHuda GyHKIMHU y = f(x).

MoproToBUTENbHLIW BApUaHT

1. ObnacTtrio onpegenenns GyHKIMH J = f(x) ABaseTCa oTpe3ok [—4; 6],
a eé obrmacTpio 3HaueHHl — oTpesok [—1; 3]. Ykakure obracTs
ompezneseHNs U 06J1aCTh 3HAYECHUH QYHKIUM:

a) y = f(-x); B) y = [f(x)];
6)y=fl-1xf  ©y=flxh.

2. Nava dysknusa f(x) = 2x — 2. IlocrpoiiTe rpaduk JaHHOH QYHK-
uuHu U rpadux QyHKIIHUHK:
a)y=f(-x);  B)y=I|f2);
6) y = f(2x); r) y = f( x|).
B kaxxgom cayuae 3agaiiTe GyHKIHIO hopMyIO.

3. Hana ¢ynxnusa f(x) = x2 — 2x. IlocTpoitTe rpaduK KaHHOMN QYHK-
oy 4 rpad@uk GyHKIIUH:
a) y = f(-x); B) y = [f(x)];
6) y = f(—2x); ) y = f(x)).
B kaxxzpom cayuae 3agaitTe GyHKIHIO GODPMYJIOH.
4. Mava ¢pyEKnua f(x) =2 - % ITocTpoiiTe rpaduk gasHOM QyHK-

OUu ¥ rpaduk QyHKIUN:
a) y = f(-x); B) y =|f(x)];
1
Oy=r(3zf  ©y=rflx.
B kakgom caydae 3agaiite GyHKIuio GopMyJaoi.

5. IocrpoiiTe rpaduk dyHKIMYM ¥ = x| x| — 2|x| u oo rpadury Haiign-
Te, IPU KAKNX SHAUEHHMAX apaMeTpa d ypaBHeHme x|x| — 2|x| =
=1 — @ UMeeT xBa KOpPHA.
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BapuaHuT 1

. OBaacThio onpefiesieHua QyHKum y = f(x) aBisgerca orpesok [—2; 3],

a eé o6yacTbi0 3HaUEeHHHM — OTpe3ok [—2; 5]. Ykaxute obiacTs
oupejeseHNa U obysacTh 3HAYeHUH GYHKIUM:

a) y = f(—x); B) y = |f(x)];
6) y = f(—2x); r) y = f(|x]).

. Hana dyaxkmusa f(x) = —2x + 1. Iloctpoitte rpaduk gaHHOMH QyHK-

ouu ¥ rpadpuk GyEKOun:

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

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

B kaxkgoMm caydae 3agaiiTe GYHKIHUIO (GOPMYJION.

. Jaga ¢pyskmousa f(x) = x? — 2x — 3. IlocrpoitTe rpaduk AaHHOM

¢pysKIMN B rpaduK QyHKIAN:

a) y = f(—x); B) y = |f(x);
6 y=f{ixf ) y=rlx.

B kaxxpom ciyuae 3ajaiiTe pyHKIUIO GOPMYJION.
4

. Hana ¢dysxous f(x) = —— + 1. IlocTpoiiTe rpaduk garHOH QyHK-

x-1

UM U rpadpuk GyEKIUH:

a) y = f(-x); B) y = [f(x)];
6) y = f(2x); ) y = f(x)).
B kaxgom ciyuae 3aganTe GyHKOUIO GopMyJIoi.
2lx| + 2
lxl =1
KHX 3HaUEHHSX LapaMeTpa d ypaBHeHHE

IlocTpoiiTe rpaduk GyHKINH Yy = ¥ oupejeJNTe, IPHU Ka-

2xl + 2
[xl =1

= a He HUMeeT
KODHEH.

BapuaHT 2
Ob6iacTsio onpeenesus GyHknun y = f(x) aBasercs orpe3ok [—4; 2],
a eé obaacTpio 3HAYEHMH — oTpe3ok [—5; 2]. Ykaxkure obiacTtb
omnpejeseHNs U 06JacTh 3HaAYEeHNH GQYHKIIUM:
a)y=1f(-x);  B)y=|fx)]
6) y = f(2x); 1)y = f(=x).

. JdaHa QyHKIHA f(x) = —%x + 2. ITocrpoiiTe rpaduK gaHHOH HPYHK-

Oouu ¥ rpaduk GyHKIIHUHN:

a)y=f(-x);  B)y=|fx)
6)y=flix) D y=rlzD.
B kaxpaom cayuae 3azaiiTe GyHKIHIO HOPMYJIOM.
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. Mana dyaxuusa f(x) = x2 + 2x — 8. IlocTpoiite rpaduk AaHHOMH
dyHKIMK ¥ rpadUK QYHKIINN:

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

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

B kaxxgom caydae 3agaiite QyHKIUIO QOPMYJIOIL.

. HaHa dyuxuusa f(x) = x_% + 1. ITocTpoitTe rpaduK JaHHON QYHK-
Ouu U rpaduk GyHKITUH:

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

0) y = f(-2x); ) y = f(x)).

B kaxzmom ciyuae s3agaiite QyHKIHIO POPMYIION.

lxl + 4
[xl - 2
IIPM KaKMX 3HAYEHHAX HapaMeTpa a ypaBHeHHe

. ITocrpoiite rpaduk GpyHKUUM Yy =

¥ no rpabuky Hailigure,

fxl + 4
x| -2

= a uMeeT

IBa KOpPHS.

BapumaHnt 3

. ObnacTsio ompenenenus GyHKIun Y = f(x) ABasercs oTpesok [—6; 2],
a eé obsacTbio 3HaueHHUN — oTpe3ok [—4; 2]. Ykaskure obracts
ornpefeyieHusa M 00JIacTh 3HAYCHUH (PYHKIMH:

a) y = f(-x); B) y = |[f(x)];
6)y=r(3xl;  ©)y=rlxD.

. HNana dysknusa f(x) = 0,5x — 2. IlocTpoiite rpabuk ganHO# QYHK-
oy U rpad@uk GyHKIIUH:
a) y = f(-x); B) y = |f(x);
1
6)y=r(-2x) ="z
B kaxgom cinyuae 3amaiite dyHKIHO GOpMYIIOH.

. Hana oysKnua f(x) = x2 — 2x + 15. IocTpoiiTe rpaduK ZaHHOMN
GyHKIMYA U rpad@uK QyHKIIMHU:

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

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

B kakmom cayuae 3agaiiTe QyHKIUIO HopMyIION.

. daHa dyakuusa f(x) = % + 3. IlocTpoiTe rpaduk gaHHOM PYHK-

oY U rpad@uk QyHKIUU:

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

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

B kaxaom cayuae 3agarte QYyHKIIHIO GOPMYJION.
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5. IToctpoiiTe rpaduk GyHKIMK Yy = |Hx| - 2| - 1| - 1 u onpepesnnre,

IIPY KAKMX 3HAYEHHUAX mapameTpa b ypaBHeHue y = |||x[ -2/-1]-
— 1 = b umeeT HanboJbllIee YNCJIO KOPHEIl.

CAMOCTOATE/IbHAA PABOTA N2 5

YpaBHEeHUss C OAHOW NepeMeHHOM

OCHOBHBLIE CBEAOEHUA

YpaBuenue P(x) = Q(x) Ha3BIBAETCA YeibiM YpPaABHEHUEM C 0OHOU
nepemennot, ecan P(x) m Q(x) — Lesble BhIpaXkeHus (LieJbIM Ha-
3BIBAETCS pAIlMOHANBLHOE BBIDAKEHHUeE, He cojepikalliee JeJeHUs Ha
nepeMenHy10). KosddunueHTsl 1mesoro ypaBHeHHA He Bcerja ABJA-
IOTCH LeJIBIMM YUCJIaMH, HAIpuMEp, YPaBHEHUE gxz —x+2=0
ABJSAETCHA LIeJLIM, XOTA cTapiuuil Koad(dumMeHT U CBOOOAHEIN UJIeH
YPaBHEHUS He SABJAIOTCA NeJnIMM uuciamu. OJHAKO 4acTo paccMma-
TPHUBAIOTCA IleJble YPaBHEHUS MMEHHO C IeJBIMH K0oddhdUIueHTaMu.

IToaunomuanvHble ypasHenus — 3T0 ypaBHeHHA Buaa P(x) = 0,
rae P(x) — MHoroujeH (IIOJHHOM) OT IepeMeHHoii x. CTeneHbIo ypaB-
Henusa P(x) = 0 HaseiBaeTcs creneHs MHorowreHa P(x). Ilommmomu-
aJbHOe ypaBHeHHe 1-0i1 cremeHu ax + b = 0 Bcerga mmeer OgUH KO-

b "
PeHb X =~ 3aMeTHM, UTO JMHelHOe ypaBHeHue ax = b o6beguHAET

cpasy [Ba BHAA IOJMHOMMAJLHBLIX ypDaBHeHMIi: 1-0#1 cremeHu (mpu
a # 0) u HyneBoii crenern (nmpu a = 0 u b # 0). Crenens JuHEHHOrO
ypaBHeHud npu a = 0 u b = 0 He onpeseseHa. YpaBHeHUe 2-0if crene-
HM (KBaZpaTHoe ypaBHeHHMe) ax? + bx + ¢ = 0 uMeeT ABA PA3IHUHBIX
Kopusa npu D > 0, aBa coBmazawinux KopHA npu D = 0 (u1m roso-
PAT, YTO ypaBHEHHE MMeeT KOPEeHb ABOIHONH KPATHOCTH) M HEe MMeEET
JeilcTBUTENbHBIX KOopHel npu D < 0. Ypasuenue 3-eil u 6osee BHICO-
KHMX CTelleHeH DellaloT ¢ IIOMOIIbBIO CIeNHalbHbIX puémMoB. Boobme,
ypaBHEHUE CTeNeHH n mMeeT He Oojiee n aefCTBUTEIbHBIX KOPHe# (C
y4€TOM HX KpaTHocTH). PelreHue ypaBHEHHI BBINIOJHSIOT JUGO zpa-
duuecku, 1u60 88edeHuem HO80UL nepemeHHOl, INO0 PAINONCEHUEM
Ha MHOMCUMeU.

Ecau ypaenenue umeem yenvili KOPeHb, Mo OH AéaAemMCA eau-
menem c60600H020 Unena ypasHenus.

Ecau ypaenenue P,(x) = 0 umeem Kopenv x9, mo muozounen P, (x)
denumca Ha déyunen (x — xy). Ilpu aTOM JeneHne noauHoma P,(x) Ha
JABYYJIEH X — Xo IPOBOAAT YIOJKOM HJIH C IIOMOLIbIO. CXeMbI 'opHepa.
s pasnoxkeHNsT HA MHOMKWUTEN JIEBOM 4dacTU ypaBHeHus P(x) = 0
MHOTAA MCIOJb3YIOT METOX HeonpeaeJEHHBIX K03(hhUIIUeHTOB.
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Vpasuenue Buga ax3 + bx? + bx + a = 0 HasnIBaeTca cummempu-

Yeckum ypaBHEHHMeM TpeThell cTemeHM, ypaBHeHue ax? + bx3 + cx? +
+ bx + a = 0 HasbIBaeTCA cCumMempuiecKuM YPABHEHHEM 4YETBEPTOM
creneHN. Boo6ime, cHMMeTpUYECKMM ypaBHEHHEM C OAHOM mepeMeH-
HOI Ha3BIBAETCA YPaBHEHHE, KO3(DDHUIHEHTH KOTOPOTO CHMMETPUYHEI
OTHOCHUTEJIFHO CepeIUHEI ypaBHeHUA. Takoe ypaBHeHUe pemaercd je-

JICHWEM Ha BhIpa)keHHe x2 U BBeZileHHEM HOBOi IepeMeHHOM f = x + —.
x

1

MoAroTosnTeNnbHbIN BapumaHT
Pemure OukBagpaTHOE YpaBHEHHE:
a) x* - 14x2 + 13 = 0; B)x*+3x2+1=0.
6) Tx* + 6x2 — 1 = 0;

H3BecTHO, uTO yKCIO 1 ABIAETCA OAHMM M3 KODHeil ypaBHEHUSA
ax3 — 5x% + 5x — 1 = 0. HaiinuTe ocTalbHBIE KOPHH YpABHEHUS.

4
PemmuTe rpadpuyecku ypaBHeHHE 1= —x2 + 6x — 4 ¥ BHIIOJHHU-

x
Te NPOBEPKY HOACTAHOBKOM.

Haiignre Bce KopEM ypaBHeEMa (4 — 3x)® — x* —x3 —x+2=0
HJIH JOKAXKATE, YTO X HeT.

PemuTte ypaBHeHHE:

a)x2+2x—7=§%—; 6) '+ 23— 4x2+x + 1= 0.
X

HaiinuTe KOpHH ypaBHEHUS:

a) x* — 2x* - 8x — 3 = 0;

6)x2—6x—9 _x¥-4x-9
x 2 -6x-9
Bapwaunt 1
Pemmure OMKBagpaTHOE YpaBHEHHE:
a) x* ~ 11x% + 18 = 0; B) x* + 11x%2 + 18 = 0.
6) x* + 7x%2 - 18 = 0;
WsBecTHO, 94TO 9Hci0 —1 sIBAETCS OJHUM M3 KOPHeil ypaBHEHHA
x3 — x? + ax — 2 = 0. HaiiguTe ocTanbHEbBIE KODHH YPABHEHMA.

x+3

1= x2 + 2x — 8 ¥ BEIDOJHUTE
-

Pemure rpagpuuecKkn ypaBHeHUE
IPOBEPKY MOACTAHOBKOM.

Haiinure Bce KOpEM ypaBHeHHs (2 — 3x)° — 2% —2® —x+4=0
WA JOKAXKHUTe, 9TO MX HeT.
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Pemure ypaBHeHMe:

a)3x2—2x+2=—2——;
3x2 -2x +1

6) x* — 6x3—-5x2-6x+1=0.

HaiiguTe KOpHM YypaBHEHH:
a) x* — 11x% - 12x — 3 = 0;
6)14:2—12x+15= 4x )
x2-6x+15 x2-10x+15

BapumaHT 2
Pemnrte OMKBagpaTHOE YpaBHEHHE:
a) x* — 11x2 + 28 = 0; B) x* + 11x2 + 28 = 0.
6) x* — 3x% — 28 = 0;
HN3aBecTHO, uTO YHCI0 —1 ABJIsAETCA OZHUM U3 KOPHEH ypaBHEHHUS
x3+ 5x% + ax + 2 = 0. HaiiauTe ocTanbHEIE KODHM YPaBHEHHS.
x -7
x —

=-x2+ 2x + 5 ¥ BBHITIOJTHH-

Peiunre rpaduyeckn ypasHeHHE
Te OPOBEPKY LOACTAHOBKOM.

Haiigure Bce KopHu ypaBHeHMA (1 — x)® — 2x3 — x + 3 = 0 wm
JOKaXKHUTe, YTO UX HET.

Pemure ypaBaenue:

a):'cz—4x+6=_21 ;
x% - 4x +10

6) x* — Tx® - 6x2—T7x+ 1=0.

HaiiguTe KOpHM ypaBHEHUA:

2 _ _
a)x' - Tx®+12x —3=0; 6)2X —5x+2 _ 5%

4x T 22+ Tx+ 2

BapuaHT 3

PemuTe 6MKBagpaTHOE ypaBHEHHeE:
a)xt—4x2+1=0; B)x*+4x?+1=0.
6) x* - 2x2-2=0;

H3BecTHO, UTO UHCIHO 2 — V6 apnsercs OJHHM K3 KOpHeil ypaBHe-
mudA x3 — 6x2 + ax + 4 = 0. Haiigure ocTanpHble KODHH ypaBHe-
HHUSA.

. Pemmnre rpadpuuecku ypasHenue 3 __ 2Jx + 1 <1 »n BRImONEU-

x -2
Te OIPOBEDPKY HO}ICTaHOBKOﬁ.

. HaiignTe KopHM ypaBHenna (6 — 5x)° — 3x%— 2x® — x + 5 =0 wum

AOKAQXXHWUTe, YTO UX HET.
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5. Pemute ypaBHeHue:

2_4x|-2=—15 _ ;
a) x | x| eI

6) x* —6x3 - 9x%2 + 6x + 1 =0.

6. HajiguTe KOpHM ypaBHEeHUS:

2
a) xt— 1222 + 24x - 5=0; 6)* *2x*3_ _2x
3x -x2 +5x -3

CAMOCTOATEJIbHAA PABOTA N2 6
HepaBeHcTBa C OQHOA NepeMeHHOMn

OCHOBHbLIE CBEAEHUA

Hepasencrso Buga f(x) < 0 uau f(x) > 0, rae f(x) — panuoHaIb-
HOe BRIpa)XeHUe, Ha3bIBAETCSA PAUUOHALbHbIM HepABEeHCMB0OM C OOHOLL
nepemertoil. Ecau f(x) — menoe BmIpa)XeHHe, TO HEPABEHCTBO Ha-
3bIBAETCH UeNbiM HepaseHcmaeom ¢ 00Hol nepemennoli. HepaBeHCTBO
Buga ax + b < 0 wau ax + b > 0, rme x — nepemenHas, a, b € R,
a # 0, Ha3bIBaeTCsa HepaseHcmaom nepaoii cmeneHu. HepaseHCTBO
IIepBOil CTelleHW SABJIAETCA YACTHLIM CJydyaeM JIMHEHHOro HepaBeH-
cteal. HepaBencTBo Buga ax® + bx + ¢ < 0 miam ax2 + bx + ¢ > 0,
rge x — nepemMeHHad, a, b, c € R, a # 0,, Ha3LIBAeTCA HepaBeHCMEOM
8mMopoil cmenexHu UIA K6aOPAMHbIM HePAGEeHCMEOM.

Pemtenie HepaBeHCTB BTOPO# CTENEHH IIPOBOAAT OJHHM M3 TPEX
cI10co60B: C MCIOJIb30BAHHEM MapaboJibl, ¢ ITOMOIIILI0 COBOKYITHOCTH
JBYX CHCTEM M METOJOM MHTepBaJoB. [lepes pellleHMeM HepaBeHCTBa
OAHMM M3 3TUX METOJOB IIOJIE3HO CJeJIaTh CTapINUil KoadhdHmueHT
IIOJIOXKUTENbHLIM (YMHOMKHB 00e YacTH HepaBeHCTBA Ha —1 U u3Me-
HUB 3HAK HepaBeHCTBa). B IpHMBeAEHHBIX HUXKE aJTOPHUTMax pelle-
HUA KBaJAPATHLIX HEPaBEHCTB IoJsaraem a > 0.

Memod napaGoavl: HaxXOOAT HYJIW KBajpaTUYHOH GyHKINN
f(x) = ax? + bx + c; OTMeYarOT X HA YMCJIOBOMH IPAMOIi; yepe3 HUX
CXEeMAaTHYHO MPOBOAAT mHapabosy, YYHTHIBAs HAaIpaBjeHHNE €€ BeT-
Beli. C pUCYHKa CUMTHIBAIOT OTBET: IIPM KAKNX 3HAUEHUAX apryMeHTa
f(x) < 0 nam f(x) > 0. B cayuae, ecau HyJeil HeT, U300paXKalOT. ma-
pabosy, He mepeceKallllyl ocb abCIUcC, W C PHUCYHKA CYMTBLIBAIOT
OTBeT: 1ub60 nycTOe MHOMECTBO, JNGO0 MHOXKECTBO BCeX AENCTBUTENb-
HBIX YHCeJ.

Ceedenue k cosokynHocmu 08Yyx cucmem: pasjarailoT Ha MHO-
JKUTEJHM KBaJpaTHBRIA TpéxusneH ax? + bx + ¢ = a(x.— x)(x — x3),
rje x; 1 X3 — €ro KOpPHH,; eCJIN peliaeTcsa HePaBEHCTBO ax? + bx +

! Pemenve JNUHeHHLIX HePaBEHCTB H3ydyajioch B Kypce 8 KJjacca.
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x-x <0,
+ ¢ <0, rae a > 0, TO cocTaBAAETCA COBOKYITHOCTh CUCTEM {

x—-x >0,
u
x—xy <0

x—x3 >0
eCJIM pelnaeTcs HepaBeHCTBO ax? + bx + ¢ > 0, rae

x—x >0,
a > 0, To cocTaBisgeTcs COBOKYIHOCTH CHCTEM

{x—xl <0

X — X9 <

x-x;>0

; €CJIM KBAJPaTHBII TPEXUJIEH He MUMeeT KOPHEH, TO OT-

BET «IPOYMTHIBAIOT» CPa3dy, YYUTHIBasl 3HAK HepPaBeHCTBA M CTaplie-
ro xoadunneHTa. ITOT cuocob pelleHus HepaBeHCTB LieaecoobpaseH
JMIIb JJIA KBAPATHHIX HEPABEHCTB HJHN IPOOHO-JIMHEHHBIX Hepa-

ax +b

ax +b
BEHCTB BHJA o < 0 umn > 0.

+d ex+d

Memod unmepsanog: pasjaraloT Ha MHOXKHTEJH KBAaJAPATHBIN
TPEXUJIEH; HA YMCJIOBOH NPAMOM OTMEUAIOT HYJH KBAJAPATHOIO TPEX-
YJIeHa; II0J, YMCJIOBOM NPSAMOM OTMeYaloT 3HAKHM KajXJoro AByYJieHa B
TPEX MPOMEXKYTKAaX, Ha KOTOpble HYJIH DYHKIMH DPa30HMBAIOT UHCJIO-
BYIO NPAMYIO, & HaJ YHUCJOBOH NPAMOH OTMEUAIOT «IIPOM3BELEHUE»
OTMEeYEeHHBLIX 3HAKOB.

HepaBeHcTBa CTemeHH BbIllle BTOPOH M APOGHO-palMOHAJBHEIE
HepaBeHCTBa 4allle BCero pelralT MeTOAOM MHTepBaJioB. Ecau crap-
mu# Ko3(POUIMEeHT JIeBOM YaCTH HEPABEHCTBA IOJOMKHUTENeH (MIn
BC€ JBYYJIEHBI HMMEIOT IIOJIOXKHUTEJbHbIE CTapline Ko3((PHUIIHEHTHI,
T. €. UMEIOT BHJ X — X,), TO KpalHMH IPABLINA HHTEPBAJ HA YMUCJIOBOI
npamoit 6yneT uMeTh 3HaK +. IIpHM pelneHMM HEpABEHCTB YUYUTHIBAET-
¢Sl KpATHOCTb KOPHeH JIeBoi YacTH HEPABEHCTBA: IIPU IIepexoje uepes
KOpeHb YETHOI KPATHOCTH 3HAK MHTEPBAJIa HE MEHSETCH, [PH Iepe-
XoJle uepe3 KOpPeHb HEUETHOU KPaTHOCTH — MEHSETCH.

HepasencTso f(x) < 0 ecTh KpaTkas 3anuch PaBHOCHJIBHOR COBO-

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

HepaBeHcTBO BMAa

KYIMHOCTH [

M<0 WU ﬁ’Q>O, roe f(x) u g(x) —
&(x) g(x)

LeJble palMOHANbHEIE BHIDAKEHHUS, HA3BLIBACTCA OPOOHO-PAYUOHANLL-
HbIM HepaABeHCmeoM ¢ O0HOU nepemerHoil. Ilpu pelleHUH -APOGHO-
PanMoHAJILHOTO HEPABEHCTBa €r0 3aMEHAIOT PABHOCHJIBHBIM HEPABEH-

cTBOM f(x) - g(x) < 0 uam f(x) - g(x) > 0.

MoaroToBuTenbHbIH BapuaHrt

1. Pemrnte HepaBeHCTBO x2 — 5x + 4 < 0, UcroONBL3YA: a) METOJ Hapa-
6ouspl; 6) MeTOZ CBeEeHUSI K COBOKYMHOCTH ABYX CHCTEM; B) METOX
HHTEPBAJIOB.
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Pemure HepaBeHCTBO:

x2-5x+4 x2 -5x+4

= - - . e, o AL Y | 1]
2) x+3 <0 B) x+3 0;

x2-5x+4 x2 - 5x +4

z v = o =z = =~ >0.
6) x+3 >0; r) x+3 0

CyMMa KaTeTOB NPAMOYIOJBLHOI'O TPEyroJbHHKa paBHa 8. Yemy

MOJKeT OBITh paBHA AJHMHA OJHOIO U3 KATETOB, €CJIU H3BECTHO, YTO
ILJIOMIAAbL TPEYroJbHUKA He MeHbIne 6 cm2?

Haiigure o6sacTs onpeaeseHns GYHKIIHH
y=Vx2+2x—3-+3+2x—x2.

x2-2x+38>0
x2+2x-6<0
Haiinure cyMMy LleJBIX OTPHUIIATENBHEIX DellleHuil HepaBeHCTBA

w—_f’>_5,
X

PelninTe COBOKYIIHOCTL HEPABEHCTB

HaiiguTe Bce TaKkne 3HAYeHUSA IIePEeMEeHHOM, IPU KOTOPBIX BBIMIOJ-
HsieTCs POBHO [IBa HEPABEHCTBA U3 TPEX:

1 6 a? 4
- > —_ =a.
a-2 a—5>1’a—3 0, 2a 1<3a

BapuaHur 1

Pemute HepaBeHcTBO x2 + 4x — 5 > 0, ncnonsaya:
a) meTox napaboJibl;

6) MeTOZ CBeleHHSA K COBOKYIIHOCTH JBYX CHCTEM;
B) MeTOJ HHTEPBAaJIOB.

Peunte HepaBeHCTRO:

2 _
a)w<0; B)x+4<§;
X X
6)x+4-250; ry x> 94X,
X X

ITepumeTrp npsmMoyronsHHKA paBeH 28 cMm. B Kakux mpegenax Mo-
SKeT MEHATLCS JJIHMHA IPAMOYTOJLHHUKA, €CJIH ero IIomanb 60Jb-
me 48 cm??

Hatigure o6sacts onpejeseEnsa QyHKIINHT

y=vVx?+x-2-V2+x- 22,

x? > 4x

PemruTe COBOKYITHOCTL HEDABEHCTB |: 2 11
x° <
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Haiigure CyMMY LIeJBIX IIOJOXKHUTEIbHBIX PEellIeHNH HepaBeHCTBAa
2
x“~-8x -5

1 < -H.

HaiiguTe Bce TaKKMe 3HAYEHHUA IIEpEMeHHOﬁ, IIPpH KOTOPHEIX BBIIOJI-

HJeTCA POBHO JBa HEPABEHCTBA U3 TPEX:

3 1 2 1 1
—° 41> —=— 2p+120, — > =,
b-3 6+b-b" T 120, ;—5>3

BapuaHTt 2

Pemmure HepaBeHCTBO x2 + 4x + 3 > 0, UcHONBL3yA: a) METOJ apa-

60Jib1; 6) METOJ CBEeLEHNsS K COBOKYIHOCTH ABYX CHCTEM; B) METOX

HHTEPBAJIOB.

PemniuTe HEPaBEHCTBO:
2

x¢ +4x +3

<0

3
<__.
a) p B)x +4 o
6)x+4+§>0; r)4ii—3>—x.
X x

IIepuMeTp npamoyrogbHuKa paBeH 30 cm. B kakux npefenax Mo-
JKEeT MEHATHCA AJHWHA NPAMOYrOJbHUKA, €CJH ero mjomanb 60Jb-
mre 54 cm??

Haiignte obsacts onpeneneHna QyHKIIAU
y=+xt+x-6-+6+x-x

2 L

XX

Pemure COBOKYIHOCTb HEPaABEHCTB 2 1.
X< >

Haiignre cymMMy mesIbIX OTPHIIATENBHEIX DElIeHUI HepaBeHCTBa

x2 4+ 5x + 18

v 1 > 2.

Haitgure Bce Takne 3HaYeHNsA NepeMeHHOH, P KOTOPLIX BBIMIOJ-

HAeTCA POBHO ABa HEPABEHCTBA H3 TpéX:
a-3 1 2 2
+ < , ca-6>4-a

a a-3 3a-a%’ 3 ’

BapuaHnTt 3

PemuTe HepaBeHCTBO 3x% + x — 2 > 0, HcmoNbL3ys:
a) Merton napaboJisr;

6) MeTOJ CBeJeHHA K COBOKYIHOCTH ABYX CHCTEM;
B) MeTOJ MHTEPBAJIOB.
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2. PemruTe HepaBeHCTBO:
2 _
a) 3ijx_2 <0; B)3x+1<

2 -

&le

6)3x+1—%>0; r) 3x >

3. I3 aByX NPAMOYTOJLHHIX TPeyroabHuKoB ABD u BCD, cymma
BCeX KAaTeTOB KOTODHIX paBHa 45 cM, COCTABHJIM TPEYrOJbLHHK
ABC. B kakux npegenax MOMeT MEHATLCA [JHHA BBICOTEHI BD
rTpeyronsauka ABC, ecau ero miomans He MeHbIe 126 cm2?

x+ L
4. Haiinure obsacTs onpenesieHus Qyuknun y = ,/1 — = + X +2.

s

2>4x - 3,

5. Pemiute cCOBOKYIMHOCTE HEPABEHCTB { 2 < g
x% < 2.

6. Haiinure cyMMy 1€JIBIX HEOTPHIIATEJbLHEIX DEllleHHl HepaBeHCTBa
20

x -1

x <

7. Haiinute Bce Takue 3HAUEHHUS [IEPEMEHHOM, IPM KOTOPHIX BHIIIOJ-
HAETCA POBHO JBa HepaBEeHCTBa U3 TPEX:

1 1 b+1 2
— > = < —_— .
s o1 7 % i<l

CAMOCTOATEJIbHAA PABOTA N2 7

YpaBHeHUs, coaepXxaluue nepemMeHHylo
noa 3HakOM MoAayns

OCHOBHbIE CBEAEHWA

VYpaBHeHHNA, coAeprKalllue IepeMEeHHYIO 10/ 3HaKOM MOAYJIA, pe-
IIA¥OT OJHUM M3 IOATH CHOCOGOB: MCHOJL3YA MeOMETPHUYECKUI CMBICT
MOAyJsi, rpa@HudYecKH, IO OIpeJeJIeHHIO MOAyJA (MeTomoM IIpoMe-
JKYTKOB), C IOMOUILI0O PABHOCHJIBHEIX II€EPEXO0/I0B MJN 3aMEHOH mepe-
MEHHOIH.

Pemenue ypaBHeHuit Buga |x — a| = b, rae b > 0, uHOrga MPOBO-
OAT C HCHOJIL30BAHHEM FeOMEeTPHUYECKOTO oIpeAeseHus moxyasa. us
3TOTO OTMEYaloT Ha KOOPAMHATHOM NMPAMOH TOUKY ¢ KOODAWHATOH a U
OTKJIALBIBAIOT OT He€ BJIEBO M BOPABO b efMHHUYHBIX OTPEe3KOB. Koop-
AUHATHI HAUJEHHBIX TOYEK ABJIAIOTCA PELIeHUSMU YpaBHEHUA.
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I'paduueckuit cnocob pemenus ypaBHenus |f(x)| = g(x) cocrour
B OTBICKAHMHM abCcIuce o6mux Touek rpaduKoB dyHKIMM y = |f(x)|
y = g(x).

HNHorpa ypaBHeHHEe C MOAYJIeM YAA€TCs PEIIUTh 3aMEHOH mepe-
MEeHHOM.

MeTon n1poMeXyTKOB (METO/ HHTEPBAJIOB) UCIIOJB3YETCs IIPU pe-
IIeHUM ypaBHEHHi, COlepalluX HeCKOJbKO MoAyJeit Buja |x — al,
T. €. ypaBHeHMit Buga |[x — a| + ... + |x — b| = c u r. 0. [{na pemenus
HY’XHO OTMETHUTDb Ha KOOPAWHATHOI IIPAMOM BCe UKCJIa, oDpanaloiye
MOAYJIH B HYJIb, ¥ Ha KaXJ0OM U3 IIOJYUEHHEIX IIPOMEKYTKOB peliaThb
YDPaBHEeHHE OTAEJLHO, PACKPLIBAA MOAYJIH C COOTBETCTBYIOIIMM 3HAa-
KoM. IIpu aTom He06X0AMMO MMOMHHUTE, UTO pelieHrueM ypaBHEeHUs Oy-
AYT JHUIIb T€ KOPHU, KOTOPbIe IIPUHAAJIEKAT JAHHOMY IIPOMEXKYTKY,
Ha KOTOPOM pelllaeTcsl YpaBHEHHeE.

PaBHOCHJIBHEIE TPeOOPA30BAHNSA YPABHEHUH C MOAYJIEM CBOJAATCS
K ABYM OpaBUJIaM.

- f(x) = g(x),
el = le@l = {f(x) = —g(x);
g(x) =20,
|f( _ {f(x) = g(x); g(x) =20,
x)| = glx) & 2(x)> 0 [f(x) = g(x),
{f(x) = —g(x); f(x) = -&(x).

MoaroTtoBuTEeNnbHbLIA BApUaHT

1. HaiifjuTe KOOpPAMHATHI TOYEK, HAXOLAINMXCS HA KOODAUHATHOM
NPAMOI Ha PACCTOAHUHU 5 eJUHHUI OT TOUKHU ¢ KOOPAMHATOMN 7. BhI-
IIOJTHUTE COOTBETCTBYIOIIHI PHCYHOK. 3alHIINTE YpPaBHEHUE, CO-
Iepixallee MePeMEeHHYIO II0J 3HAKOM MOAYJSA U COOTBETCTBYIOHILEE
JaHHOM 3ajaue.

2. Peiute ypaBHeHMe:

a) |x —al=2; B) |x —a|=-2;
6) |x —a|=0; r) |x - a|=b.
322 -5

3. Pemute ypaBHeHuUe = 2|x|, BBHINOJTHUB B3aMeHy IepeMeH-

B lxl — 2
HOIL.

4. Haiigure HauGoabIUNH KOpPeHb ypaBHeHus |x% — 5x +(4| = 4.

2-x
5. Pemute rpaduyecKkn ypaBHEHHE ‘T = x° u BRIDOJIHWUTE IIPOBEP-
Ky IIOACTAHOBKOM.
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Haiingure HauMeHbIINH KOPEHb YPaBHEHUSA
|3x% + 5x — 9| = |6x + 15]|.

Pemure ypasrenue |x% — 2x — 4| = 3x — 2.
HaitnquTe cymmy kopHeit ypasrenus 4 - [x — 1| - |2x — 3| = 8.

Pemure ypasrerue ||2x — 1| - 5| + x = |6 — x|.

Bapuant 1

Haiifurte KoopAMHATHI TOYEK, HAXOAAIMUXCA HA KOOPAHMHATHON
NIPSIMOM HA PACCTOAHMHM 3 eJUHHIIEI OT TOYKH C KOoOpAawmHATOMH —1,
BeinonHENTE PpUCYHOK M 3aNHUINNTE YpPaBHEHHE, COOTBETCTBYIOIEe
JaHHOI 3ajaue.

Pemure ypaBHeHUe:

a)|x + 2|=1; B) |[x + 2| = —-0,5;

6) |x + 2|=0; r) |x + 2| = a, a — napamertp.

Pemure ypasaenue x? + 2x + 2|x + 1| = 7, BhINONHUB 3aMeHy
nepeMeHHOH.

. Hajigure sanbonbmuit KopeHs ypasHerus |x2 — 5x| = 6.

. Pemmute rpaduuecku ypasmenue |x2 — 2x| =1 - |x — 1| u BrInON-

HUTE IIPOBEPKY IOACTAHOBKOIA.

. Haligure HaMMEHBINNHA KOPEHbh YPaBHEHUA

|x? — 8x - 3| =|x® + Tx — 13|.

Pemure ypasuenue |2 — x| = 5 — 4x.

. HpPI KaKHUX 3HAYEHHUAX nepemeHHOﬁ 3HAaUYeHHE BbIDAXKEHHUA

lx| — 2|x — 1| + 8|x — 2| paBHO 47

. Pemmure ypasmenue |x — 2 — [4 — x|+ x=T7.

Bapumaunt 2

. HaiiiuTe KOOpPAMHATHI TOYEK, HAXOLAIIUXCSA HA KOODAMHATHOM

OpAMOI Ha PaCCTOAHHH 2 eAUHHIBI OT TOYKH C KOODAMHATOM —3.
BreInoJEMTE PHUCYHOK M 3alUINHTE YpPaBHEHHE, COOTBETCTBYIOINee
OAHHOH 3ajade.

. Pemure ypaBaeHHUe:

a)|2-x|=1; B) |2 - x|=-1;
6)|2 - x|=0; r) |2 - x| = a, a — mapamerp.
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Pemute ypaBrerue x2 — 2x — 5|x — 1| + 5 = 0, BRIIOJHHUB 3aMeHY
nepeMeHHOM.

Haiinure Haubonbmuit KopeHb ypaBHeRUd |x2 + 2x| = 3.

Pemurte rpaduvecku ypasrenue |x2 + 2x| =1 — |x + 1| u Beimon-
HHUTe IPOBEPKY MOACTAHOBKOI.

Hatlinute HauMeHbIINIT KOPEeHb YPaBHEHUA
|3x% — 3x + 5| = |2x% + 6x — 3|.

Pemure ypasaenue |1 — 2x| = 4x — 6.

an KaKHX 3HAYEeHUAX HepeMeHHOﬁ 3HA4YEeHHe BhIpaXeHUusda
|x| + |x - 7| + 2|x — 4| paBHO 2?

Pemmure ypasmenue |x + 1 + |-x — 3] - x = 6.

BapuaHnr 3

. Haligure KOOpDAMHATHI TO4YEK, HAXOASIMXCA HA KOODAHHATHOMH

IpsAMON Ha paCCTOAHHM 5,5 eJUHHUI, OT TOYKH C KOODPAMHATOM
—0,5. BRIITOJIHUTE PUCYHOK M 3aIMIINTE YPaBHEHHE, COOTBETCTBY-
1omee JaHHOM 3ajadve.

PemuTe ypaBHeHHe:
a)|x—-17=17; B) |[x — 7| =-1T;
6) |x - 7|=0; r) |x — 7| =1 — a, a — napamerp.

PemuTe ypaBuenue x? — 4x — |2 — x| = 8, BEImoIHUB 3aMeHy mepe-
MeHHOH.

HaiinuTe HauMeHbIIM KOpeHDb ypaBHeHus |x? + 5x| = 6.

Pemmure rpaduueckn ypasaerue |1 — Vixll = 1 - x| u BumonanTe
IIPOBEPKY HOACTAHOBKOIA.

HailignTe HauMeHbIMIMl KOPeHs YPABHEHUS
|x? + 2x — 3| =|x% + x — 6.

Pemure ypaBrenue [2x + 1| =1 — x.

IIpy KaKHUX 3HAYEHHUAX NePeMeHHON 3HAUeHUe BHIDAXKEHUS
|x| - 8|x — 2| + 2|x — 3| paBHO 2?

Pemure ypaBHEHHE |2x +1+|x+ 2|| - 3x =3.
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CAMOCTOATEJIbHAA PABOTA N2 8

HepaBeHcTBa, copepXxalime nepemMeHHyio
noa 3HakKoOM Mopayns

OCHOBHbIE CBEAEHNA

HepaBencTBa, copep:xkamue IepeMEeHHYIO IIOX 3HAKOM MOAYJISA,
pelIaoT OAHUM M3 IOATH OCHOBHBIX CIIOCOOOB: MCIOJIL3YA I'eOMETpPH-
YeCKUH CMBICJ MOAYJIS, rpadUyecKH, IO OIpeaeIeHUI0 MOoAyJs (Mme-
TOJOM IIPOMEKYTKOB), C IIOMOIIBI0O PABHOCHJBLHHIX II€PEX0J0B WJIHN
3aMeHOH IepeMeHHOH.

Pemenne HepaBeHCTB BUIa \x - a\ < b unun lx —a|>b,rae b >0,
UHOIJa IIPOBOAAT C HCIOJb30BaHHEM reoMeTpPHYECKOT0 OIpeaesIeHUus
MoxayJis. 1A 3TOro 0OTME4YalT Ha KOOPAUHATHON NPAMOM TOUKY C KO-
OpDAHHATOMN @ M OTKJIAJABIBAIOT OT Heé BJIeBO U BpaBo b exununn. Ecau
peIaeTcs HepaBeHCTBO |x — a| < b, To pemeHueM 6yAyT BCEe TOUKHU
uHTepBana (a — b; a + b), a ecIu pelaeTca HepaBeHCTBO |x — a| > b,
TO TOYKH JBYX OTKPBITHIX Jyue#l (—°¢; a — b) u (a + b; +o0), Ecan
b = 0, To HepaBeHCTBO |x — a| < 0 He uMeeT pewleHHH, a HepaBeH-
cTBO |x — a| > O mMeeT pemeHueM Bce umcia, Kpome x = a. Ecau
b < 0, TO pellleHMeM HepaBeHCTBa |x — a| < b GyaeT mycToe MHOMKe-
CTBO, a pelleHMeM HepaBEeHCTBA |x — a| > b — Bce AeHCTBUTENbHEIE
yucaa.

PaBHOCH/IbHBIE IIepeXxOoAbl [JIS pelIeHUsl HepaBeHCTB, CojepXka-
IAX MOJYJIb BhIpaskeHus f(x):

If(x)| < g(x) & {f(x) < g(x),

f(x) > —gx)
|f(x)] < g(x) & —g(x) < f(x) < g(x);
f(x) > g(x),

|f(x)] > g(x) & [f(x) < _g(e)
[f(x)] < |gx)| & Fix) < g4(x),
[7(x)| > |g(x)| & fA(x) > gi(x).

MoAroToBUTENbHbLIA BAPUAaHT

1. A306pasnTe Ha KOOPAWHATHON MPAMOHN TOUKH, PAcCTOAHUE OT KO-
TOPHIX 10 TOYKH C KOOpAUHATOH 7:
a) boibire 3;
6) He GoJsbIIe 5.
3amaiiTe MHOXXECTBO TOYEK, Y/AOBJIETBOPANIIINX JaHHOMY YCJO-
BUIO, JUOO B BHJE CUCTEMBI, JINOO B BHJE COBOKYIHOCTH JBYX He-
paBeHCTB.
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PemuTe HepaBeHCTEO:
a) |x — a| > 2; B) |x —a] <2;
6) |x — a| > -2; r) |x - a| < -2.

PemuTe HepaBeHCTBO 3x2 — |x| — 2 < 0, BBIMOJIHUB 3aMeHY IIlepe-
MEHHOM.

Pemure aBOitHOe HepaBeHCTBO 4 < |2 — x| < 8.

C nomomrsio rpaduKkos Gyuknuit y = |x2 + 2x| u y = x + 2 pemure
HepaBeHCTBO |x? + 2x| < x + 2.

Pemure HepaBencTso |2 — x| < |x% + 1.

Haiiagure IIUMHY IPOMEXKYTKa, ABJIAIILErocsA pelieHueM HepaBeH-
crBa x? — |25 — 12x| < 12x.

Haiigure MHOMXECTBO pelneHuil HepaBercTBa |x + 3| + |x — 3| < 10.

Bapumant 1

HN306pa3uTe HA KOOPAUHATHON MPAMOM TOYKH, PACCTOSHHE OT KO-
TOPBIX A0 TOYKHU ¢ KOOPAHMHATOM 2:

a) 6ospmnre 1;

0) He Goibiue 3.

3ajaiiTe MHOXECTBO TOYEK, YIOBJETBOPAIOI(UX AAHHOMY YCJIO-
BHIO, J0O B BUJE CUCTEMH!, JJu6O B BuJe COBOKYIHOCTH ABYX He-
PaBEHCTB.

Penture mepaBeHCTBO:
a)|x + 2| > 1; B) |x + 2| <1;
6) |x + 2| > -1; r) jx + 2| <-1.

Pemnre HepasencTBo x2 — |x| — 12 < 0, BRINOJHUB 3aMeHY mepe-
MEHHOM.

PemmnTe nBOMHOEe HepaBencTso 1 < |3 + x| < 2.

C nmomomsio rpadpukos pyukmuit y = |2 + x — x?|u y = 2 —x pe-
muTe HEpaBeHCTBO |2 + x — x?| < 2 — x.

PemmnTe HepaBeHCTBO |2x + 1| < |x% — 2x

.

HajiiuTe AInHY OPOMEXKYTKA, ABJIAIOMIErOCA PellleHNeM HepaBeH-
crBa x% — |5x — 9| < 5x.

Haitgnre MHOMECTBO pellleHM HepaBeHCTBA
|x - 1| +|2x - 3| < 2.
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Bapuaur 2

M306pa3uTe Ha KOOPAUHATHOM NPAMOM TOUKHM, PACCTOAHHE OT KO-
TOPBIX O TOYKHU C KOOPJAUHATOMN 3:

a) 6osbirie 2;

6) He Gosbiue 1.

3afaiiTe MHOMKECTBO TOYEK, YAOBJETBOPAIOIIMX JAHHOMY YCJO-
BHUIO, 60 B BHJE CUCTEMbI, JUOO B BHJAE COBOKYIIHOCTH JBYX He-
PaBEHCTB.

Pelinre HepaBeHCTBO:

a)|x + 1] > 8; B) |[x + 1| < 3;

6) |x + 1| > -3; r)|x + 1| < -3.

PemuTe HepaBeHcTBO x2 + |x| — 20 < 0, BEIIOJTHUB 3aMeHy Iepe-
MeHHOH.

PewmuTe fBOMiHOE HepaBeHCTBO 2 < |x + 5| < 3.

C nomomrsio rpadukoB Gyskouit y = 8 + 2/x| -2 uy=x + 3
peluTe HepaBeHCTBO 3 + 2|x| — x2 > x + 3.

PemuTe HepaBeHcTBO |x + 1| < |x% + x

HaiinuTe niuny IpOMesKyTKa, SABJIAIOUIErOCS DellleHHeM HePaBeH-
crBa x2 — |8,5x — 16| < 8,5x.

Hajigure MHOXECTBO pellleHHl HepaBeHCTBa
|2x — 5] + |2x + 7| < 4.

Bapunaunt 3

N306pa3ute Ha KOOPAMHATHOMA IIPSAMOMA TOUKH, PACCTOSHHE OT KO-
TOPBIX O TOYKH C KOOpAWHATOH —12:

a) bossbiue 5;

6) He Goasblie 2.

3agaiiTe MHOXXECTBO TOYEK, YAOBJIETBODPSAIOUIUX JAHHOMY YCJIO-
BMIO, JIN60O B BHJE CHCTeMbI, JJUGO B BHJe COBOKYHHOCTH IBYX He-
pPaBEHCTB.

PeluuTe HepaBeHCTBO:

a)|x - 5|>3; B) |x - 5| < 3;

6) |x — 5| > -3; r) |x — 5| < -3.

PeruTe HepaBeHCTBO x2 + |x| — 2 < 0, BHIOJTHMB 3aMeHy Tepe-
MEeHHOMU.

PemuTe aB0oitHOE HepaBeHCTBO 3 < |x — 5| < 5.

C momompio rpadukoB GyHKOUiH y = [x2 - x — 12| uy =4 — x
pemruTe HepaBeHcTBO |x% — x — 12/ < 4 — x.

Pemmure HepasencTso |2x + 1| < |x? — 3x

.
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7. Haiiaure IMUHY POMEXKYTKA, ABJIAIOMEroCH PellleHHeM HepaBeH-
cra x? — |3x — 5| < 3x.

8. HaiiguTe MHOYKECTBO pellleHHil HepaBeHCTBa
|x + 1| +]2x — 3| < 4.

CAMOCTOATESIbHAA PABOTA N2 9

YpaBHeHus ¢ napamMerpamu

OCHOBHbIE CBEOEHUA

Ecnn B ypaBuenuu f(x; a) = 0 6yxkBoii x 0603HaUaeTCA HEU3BECT-
HOe 4YMCJo, a 6YKBOH a — HexkoTopoe pHKCHpPOBaHHOE YmMCJIO (mapa-
MeTp), TO 3TO ypaBHEHWE HA3LIBAIOT YPABHEHUEM C NaApamempom.
Pemuts ypaBHeHHe C ITapaMeTpPOM — 3TO 3HAYUT YCTAHOBUTH COOT-
BETCTBHE, IIO3BOJIAIOLIEE AJA JI000ro 3HaYeHUs napaMeTpa HaluTH co-
OTBETCTBYIOII[e€ MHOKECTBO KOPHE 3TOT0 YpaBHEHUS.

YacTo NpUXOAUTCA HE TOJABKO PelllaTh YpaBHeHHe AJIA KasKIoro
3HaYeHHMs NapaMeTpa, HO M IIPOBOJUTH HCCJIEJOBAaHHE YDaBHEHUA:
IPK KaKUX 3HAUYeHUAX [TapaMeTpa KOPHU YPaBHEHUS IIOJOXKUTEJIbHBI,
OTPHUIIATENbHBI, 00JIaKAI0T 3aJaHHBIMHA CBOMCTBAMHU, CYHIECTBYIOT.

Pemenne suHefiHOTO ypaBHeHHUSA aX = k ¢ mapaMeTpoM a pasbu-
BAIOT HA ABa cJydas: ecJi Kod(p@PHUINEHT Iepe] IepeMeHHO! X paBeH
HYJIIO M €CJIM He paBeH HyJIIO.

Ilpu pemenuu ypasHenuit Buna ax? + mx + n =0, rae a — napa-
MeTp (M M n — HEKOTOpble YHcja, X — IIepeMeHHasd) pacCMaTPUBAIOT
IBa cay4dasd: ecau a = 0 u ecau a # 0. MHaue ropopsi, pacCMaTpPUBAIOT
JUHeHHOEe YpaBHEHUE U KBaJpaTHOe YpaBHEHHE.

3aMeTuM, 4YTO KBaJpaTHoe ypaBHeHue ax’ + bx + ¢ = 0 umeer
JBa KODHs, IpUHAJIeXkKal[e [IPOMEXXYTKY (m; n), ecJu BBRIIOJHSAET-

D >0,
ca cucrtema {a - f(m) > 0, rae f(x) = ax? + bx + c,
a-f(n) > 0.
IIpu pemerun npobHO-parMOHAJIBHEIX YPaBHEHUH ciaexyer obpa-
IIaTh BHUMaHUe Ha 00JIaCTh AOMYCTHUMBIX 3HAYEHUH II€DEeMEHHOA.

I/IHOI‘Aa IIPH pelnieHnuun ypaBHeHPIX':I ¢ nnapaMeTrTpaMH HCIIOJB3YIOT
rpad@uuecKyio WHTEPIPETAIlUIO YPDABHEHUA.

MoarovroBuUTenNnbHbIA BApUMaHT

1. Pemure ypaBHeHMe IIDH BceX 3HAUYEHHAX IapameTpa k:
a)kx +1=x—2; B) B2x =1 — x.
6)kx+3k+4=1- x;
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2.

Pemure YPaBHEHHE OTHOCHTEJIbHO X:

x;a_azx—z_z'

2. 1.
a) x ;x—l, 6)

IIpn xakux 3HAYEHHAX [apaMeTpa d YpaBHEHHeE

x% - (2a + 1)x + a® + a — 6 = 0 umeer:

a) IBa MOJOKUTEJLHEIX KOPHA;

6) 1Ba KOpHSA, NPUHALIEKANMe IPOMEKYTKY [-3; 3]?

Pemnre ypasrenue ax? — (2a + 7)x + a + 3 = 0 OTHOCHTEJBbHO
nepeMeHHOH x.

HajizuTe Bce 3HaueHUs HapaMeTpa b, IIpM KOTOPHIX ypaBHEHHUe
x2 - (2b+3)x + b2 +3b
x2-9

= (0 uUMeeT eZUHCTBEHHKII KODEHbB.

x -2 b

Pemure ypaBHeHHE
P x+3 x-3

=1 (b — napamertp).

3anumuTe ypaBHeHHe OpAMOIl, Kacaiomelica rpapuxka GyHKIUH
y= —x2 + 2x B TouKe ¢ abcmmccoit x, = 2.
BapuaHTt 1

Pemure ypasHeHHe OpH BCexX 3HAYEHHSX mapamerpa k:
a)kx -~ 1=x+2; B)2x =2 — k2x.
6) kx ~3k=x— 3;

Pemnrte ypaBuenue:

=3 mx;“—3=x;3—m

a) 2x +
) a-1
IIpn Kakux 3HAYEHUAX IIapaMeTpa @ ypaBHeHHe

x?2 - (3a + Dx + 2a% + a = 0 umeer:

a) ABa OTPUIATEJLHBIX KODHA;

6) ABa KOpDHA, PaCCTOSHNE MEXKAY KOTODHIMHU paBHO 27

Pemure ypasuenue ax? — (2a + 1)x + a — 2 = 0 oTHOCUTEJEHO
IepeMeHHO x.

HaiiguTe Bce 3HayeHnsa mapameTrpa b, NpH KOTOPHIX ypaBHEHHE
Z2-2b+)x+b6% +b

716 = (0 UMeeT eJMHCTBEHHBIN KOPEHb.
x ——

x+1 b -1
x+2  x=2 )

Pemnte oTHOCHTENBHO X YpaBHEeHHe

3anuinyuTe ypaBHEHHE NpPAMOI, KacapmeicAa rpapuka QyHKIUN
y = —x2 — 2x B TouKe ¢ abcmccolt xy = —2.
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BapuaHT 2

. PemmTe ypaBHeHUe IpH BCex 3HAUEHMAX mapamerpa k:
a)kx—-2=1-x; B) k%x = 4 - 3x.
6) 3kx - 3k =1 - x;

. Pemmunre YpaBHEHHE!

2x =2 6)Jc+3__a=x+a_3.

+
a) X+ 275 3 2

. IIpn kakux 3HaueHNAX IapaMeTpa @ ypaBHEHHeE

x2 — (8a — x + 2a% — a = 0 umeer:

a) IBa KOPHS PasHLIX 3HAKOB;

6) ZBa KOpHH, PACCTOAHHE MeXXIy KOTODHIMH pPaBHO 3?

. Pemmure ypasuenue ax? — (2a — 3)x + a + 2 = 0 OTHOCHTEJBHHO
IepeMeHHOH Xx.

. Haiigure Bce 3sHaueHMs napaMmerpa b, IpH KOTODPHIX ypaBHEHHE
22 -@2b-Dx+b -b
x2 -4

= 0 uMeeT efUHCTBEHHHIN KODEHb.

X 2+ b =1.

. Pemure OTHOCHTENLHO X ypaABHEHHE ——
x-1 x+1

. 3anuIuTe ypaBHEHHE NPsAMOii, Kacamomeiica rpapuka GyHKIUHN
y = x%2 — 2x B TouKe ¢ abcmuccoit xo = 2.
Bapunant 3
. Pemmure ypaBHeHUe NpH BceX 3HaUYeHUAX mapameTpa k:
a) kx — kx = 2; mx+2ﬂx=§
6) kx + 2k =x + 2;
. Pemure ypaBHeHUe:

a)3x-X=2 X-e_7-2x=T7
a a

7

- a.

. Ilpu KaKMX 3HAaUYEHHAX [IapaMeTpa d YpaBHeHHe

x2 - (2a - 1)x + a® - a — 2 = 0 umeer:

a) ZBa MOJOXKUTEJIbHKIX KOPHSA;

6) 1Ba KOpHS, IPUHAAJEkKAI[NE IPDOMEKYTKY [—1; 5]?

. Pemnre ypaBuenue (a — 1)x% + (2a + 1)x + a — 2 = 0 orHOCHTENB-

HO IIepeMEeHHOIl Xx.

. HalifuTe Bce 3HaueHHUs ImapameTrpa b, IIPH,KOTOPLIX ypaBHEHHE

x2 - (2b+ 3)x + b2 + 3b
V9 - 22

= 0 uMeeT eAUHCTBEHHHIH KOpPEHb.
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x+2 b-1

=1.
x+1 x-4

6. Pemute oTHOCHTENBLHO X ypaBHeHHE

7. 3anumuTre ypaBHeHHWe NPAMOM, Kacawlleilicd rpaduka GyHKINH
y = x* + 2x B Touxe c¢ abcuuccoit x, = —2.

CAMOCTOATESIbHAA PABOTA N2 10

YpaBHeHUs BTOPOW CTemneHu
C ABYMSI NepeMeHHbIMU U UX CUCTEMbDI

OCHOBHbIE CBEAEHWA

Ypasuenue Buga F(x; y) =0, rae F(x; y) — MHOro4J€H OT ABYX Iie-
PeMeHHBIX, Ha3bIBAETCSA YpasHeHUeM ¢ 08Yms nepemernHbimu. CTeneHb
mHorousneHa F(x; y) HaswsIBaeTcsa cmenernvio ypasnenusa F(x; y) = 0.

Pewenuem ypasuenusa F(x; y) = 0 aBasieTcs ynopALOYEeHHAA Iapa
uncen (xo; Yo) Takasa, 4to F (xo; yo) = 0, T. e. IpH MOJCTAHOBKE B
ypaBHeHHe ofpalaoluas ero B BepHOE UHMCJIOBO€ PABEHCTBO. ¥YPaB-
HeHHUsdA, MMeKIlre OJUHAKOBBIE MHOKECTBA pPeIleHHI, Ha3bIBaIOTCH
PABHOCUNLLHbIMU.

Ecnau Bce pemenusa ypaBueHusa F(x; y) = 0 n3o6pasuTs ToykaMu
KOODJAMHATHOH IJI0CKOCTH XY, TO OHU COCTABAT 2PAPUK YDABHEHUS
F(x; y) = 0.

I’'padbukomM nuHeilHoro ypaBHeHHMs BHJa ax + by + ¢ = 0 npm
a =b =c =0 aBiasercsa BcA KOOPAWHATHAA ILIOCKOCTh, Ipu @ = b = 0,
¢ # 0 — mycroe MHOKeCTBO, npHu a® + b2 # 0 (T. e. KO3DDHUIUEHTHI a
1 b oJHOBpPeMEHHO He ofpallalTcA B HyJb) — IpAMasA. Y paBHEHHe
BUJA xY = k 3aj1aér runepboy, aCUMIITOTAMH KOTOPOU ABJISIOTCA OCH
KoOpAuHAT. MOXHO IOKa3aTh, uTO ypaBHeHHe x> — y? = m TaKke 3a-
Jaér runepbosy, HO ¢ aCUMIOTOTAMH § = X U Y = —X. YpaBHeHUe BUJa
(x — a)?2 + (y — b)? = R? 3a1aéT OKPY’KHOCTH C IIeHTPOM B Touke M(a; b)
U paauycoM R. YpasHenue Buja ax? + bx + cy + d = 0 3agaér ma-
pabojy ¢ BeTBAMH, HAallpaBJI€HHBIMH BJOJIb OCH Y (BBEPX HWJM BHHU3),
ypaBHeHue BuAa ax + by? 4+ cy + d = 0 — napa6oay ¢ BeTBAMH, Ha-
IIPaBJIE€HHBIMH BAOJb OCH X (BIPABO WM BJIEBO).

MPEOBPA3OBAHUE MPA®UKOB YPABHEHUIA

I'paduk ypaBHeHUs F(—x; y) = 0 MOXHO MOJIYy4YHUTH M3 rpaduka
ypaBHernus F(x; y) = 0 ¢ noMomipl0 €ero CHMMETPHAM OTHOCHTEJIbHO
OCH Y.

I'padur ypaBHeHus F(x; —y) = 0 MOXHO NMONYYUTH U3 rpaduka
ypaBHeHus F(x; y) = 0 ¢ momMouIpi0 ero CHMMETDHH OTHOCHUTEIHHO
OoCH X.
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I'vaduk ypaBHeHus F(—x; —y) = 0 MOXXHO MOJy4YUTH U3 rpaduKa
ypaBHeHuA F(x; y) = 0 ¢ MIOMOIIIBLIO €ro HEeHTPAJbLHOM CHUMMETPHUHU OT-
HOCHTEJILHO HayaJjla KOODAHHAT.

I'padhuk ypaBHeHus F(x — a; y) = 0 MoKkHO nony4uuTh U3 rpadpuka
ypaBHenus F(x; y) = 0 ero cABUroM BAOJb OCH X Ha |a| exuuun (Bmpa-
BO, ecau a > 0, uau Biaeso, ecau a < 0).

I'padux ypaBHenusa F(x; y — b) = 0 MOXHO moyiy4uTh U3 rpadu-
Ka ypaBHenus F(x; y) = 0 ero cABUTOM BJOJbL OCH Yy Ha |b| egunm
(BBepx, ecau b > 0, unm BHU3, ecau b < 0).

I'padux ypaBHenua F(kx; y) = 0 MOXXHO NOJYy4YHUTH U3 rpaduKa
ypaBHeHusA F(x; y) = 0 ¢ moMOIIBIO ero CKaTHA K OCH Y B k pas, eciu

k > 1, uin pacTAKeHUA OT OCH J B % pa3, ecaiu 0 < kg < 1.

I'paduk ypaBHeHusa F(x; ny) = 0 MOXKXHO IOJYYUTh U3 rpadukxa
ypaBHeHusA F(x; y) = 0 ¢ IOMOLIBIO er0o CXKATHUSA K OCH X B Il pas, €cju

1
n > 1, uiIn pacTAXKeHUA OT OCH X B - pas3, eciu 0 < n < 1.

I'padux ypasmenus F(|x|; y) = 0 MOxHO moNyuuTh U3 rpaduka
ypaBeeHusa F(x; y) = 0 ciaemyoinuM o0pa3oM: OTOPOCHTL TY UYacTh
rpaduka ypaBHeHus F(x; y) = 0, KoTopas pacnoJjioyKeHa B JIeBOH II0-
JYIJIOCKOCTH, U C IOMOII[bI0 CHMMETPHUHU OTHOCHTEJIBHO OCH y oTobGpa-
3UTH B 3Ty OOJYILJIOCKOCTh Ty 4acTh rpaduKa, KOTOpasa pacllojio’KeHa
B IIPaABO MOJIYIIJIOCKOCTH.

I'padux ypaBHeHnusa F(x; |y|) = 0 MoxHO moiyuuTh u3 rpaduxa
ypaBHeHus F(x; y) = 0 caegyouium o6pas3oM: OTGPOCUTH Ty 4YacThb
rpaduka ypaBHeHus F(x; y) = 0, koTopas pacnosoxeHa B HHIKHEH
MOJYILJIOCKOCTH, M C TOMOIIBLI0 CHMMETPHH OTHOCHUTEJIBLHO OCH X
0TO0pa3UTh B 3Ty IMOJYILIOCKOCTBL TY 4YacTh rpaduka, KoTopasd pac-
IOJIOKEHA B BePXHEH IIOJYIIJIOCKOCTH.

IIpu coxaTuy UM pacTAMKEHUM OKPYKHOCTH mojaydaercs ¢purypa,
HasbpiBaeMas aaaunc. OcraiabHble GUTrypsl (IpAMasd, runepbosa, ma-
paboJsia) IPK CKATUH U PACTSMKEHUHU OCTAIOTCA caMUMM cob6oii. Ypas-

2 2
HeHHe JIJIUIICAa UMEeeT BHU/[ (%) + (%) =1, a2 HOCTPOUTH €ro MOXXHO U3

oKpy»xHOCcTH x* + y? = 1 pacTsaxeHHeM B a pa3 OT OCH y U B b pa3 of
ocu x (eciima > 1ub > 1).
ITapa sHaueHuil mepeMeHHBIX, OOpAIIAIONIIAN KaXKJOe YpPaBHEHHE

F(x;y) = 0,
Gx;y =0
YHCJIOBOE PaBEHCTBO, Ha3bIBAETCA pelleHuem cucmenmsl. Pemuts cu-
cTeMy — BHAYUT HAUTH MHOKECTBO €€ pelleHHii.

CpeAy OCHOBHBIX METOJOB PEIeHHUs] CUCTEM YPABHEHHUH BhILeJIA-
0T zpaguieckuil cnocob, cnocob nodcmanosKu U CNocob CAONCEHUS.
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Onnaxo rpatuyecknit cmoco6 4acTo AAET JHUIIL IPUOIMIKEHHEBIE 3HA-
YeHUA IDEePEMeHHKIX, 4 CIIoco6 HOACTAHOBKHU M CIIOCO0 CJIOKEHMA AJIA
CHCTEM yYDPABHEHHH BHIIIE MEPBOil MOTYT M He IOJIYYAThCH.

MoAroToBUTEeNbHbIA BAPUAHT

1. Cpeau map uucen (2; —1), (—1; 2) u (-2; 1) yraxuTe Te, KOTOphIE
ABJIAIOTCA pelIeHneM:
a) ypaBreHusa 2x% + xy — 3y = 3;

xy = -2,

6) cucreMnl
x?2+2xy-y=1.

2. ITocrpoiiTe rpaduK ypaBHEHHS:
a) x2—8x+y?+6y=0; B)(x|+y-1)(x+|y|+1)=0.
6) x+y?+2y-3=0;

3. PemnTe cucTeMy YpaBHEHMM:
x+y =6, x2 + y? = 26,
a){ y 6 { y

. [x2+y? -2x+38 =0,
4. JTokaxxuTe, 4TO CHCTeMa YPaBHEHMH | 2 _ g He
x* -y* =
MMeeT peleHuM.
" . . jx=1- yz’
5. Haiinure 4ncyo pemneHuil cucTeMbl ypaBHEHHH | 3 , mo-
x¢ =3 -y4,

CTPOMB rpadMKM KasKJ0oro ypaBHeHUS.
x? +y? -2x =0,

6. Ilpx Kakux 3HaUEHMAX IapaMeTpa p CHUCTeMA
x2 -y* =2p

MMeeT POBHO OJHO pemeHne?

Bapumaurt 1

1. Cpesu map uucen (2; -1), (—2; 1) u (—1; 2) yxaxure Te, KOTOpHIE
ABJIAIOTCA PeIlleHHEeM:
a) ypaBHerua x2 + xy + 2y% = 4;

xy = -2,
6) cucreMu 2
xt-2xy+y=".

2. ITocrpoiite rpaduK ypaBHEeHUdd:
a) x2+4x + y> - 2y =0; B) (x| +y + 8)x —=Jy| +2)=0.
6) x +y? -2y -3=0;
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3.

. Hpn KaKHNX 3Ha4YeHHAX mapaMeTpa p CHCTeMa {

Pemute CUCTEMY ypaBHEHHﬁ:
+y =4, 2 +y% =10,
2) {x y 6 l¥ TV

xy = 3; xy = 3.

L [x*+yt+4x+5=0,

. Hokaxmure, 4TO CHCTeMa YpaBHEHHH | ) He
x¢ -y =4
UMeeT pelleHHH.

. L {x =2+ 43,
. Haiipure 4ncso pemeHnii cuCTeMB! ypaBHeHHH | 5 , mo

x% =5 -y?,

CTpPOMB rpadMKM Ka’KJO0ro ypaBHEHHH.,

x2+y2-4x =0,
[Ipu KaKUX 3HAYEHMAX mapaMeTpa p cucTeMa | , R

x*—y* =2p
MMeeT POBHO OZHO peleHue?

Bapunaunt 2

. Cpeau map uamcen (—2; -2), (2; 2) u (1; 4) ykaxure Te, KOTOpLIE

ABJIAIOTCA pelleHueM:

a) ypaBaernus 2x% + xy — 3y? = 0;
xy =4

6) cucTeMEI .
2x2 -3xy +y? =6

ITocTpoiiTe rpadpuK ypaBHEeHHA:
a)x2+6x+y>-2y=0; B) (x| -y + 3)x+ |y|+2)=0.
G)x+y*+y-2=0;

. PemnTe cucTeMy ypaBHEHHII:

a)x+y=3 6){x2+y2=17
xy = —4; xy = —4.

¥ +y -2y+2=0

. JlokaxkuTe, 4UTO CHCTeMa ypaBHEHHH { He

x2-y* =3
NMeeT peImmeHHi.

x=1+y?

. Haligure 4ncno pemeHMi CHCTEMBl YPaBHEHUH { no-

x? =4 -2,
CTPOUB rpad®MKH KayKJA0ro ypaBHeHUA.
2 +y?+2x =0,
x? - y? = 2p
MMeeT POBHO OAHO pelneHue?
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BapuaHnrt 3

1. Cpenu map umcen (2; ~1), (—2; —1) u (1; 2) yxaxure Te, KOTOPbIE
ABJSIIOTCA PellleHHeM:
a) ypaBueHus 2x2 — xy — 3y? = 3;

xy = 2,

6) cucTeMbl { )

x2 +xy+y?="1.
2. IlocrpoiiTe rpaduk ypapHeHus:
a) x% + 8x + y? — 4y — 44 = 0;
6) x +y*+ 2y - 8 = 0;
B) (xly — 2)(x + |y - 1] + 8) = 0.

3. Pemure cucremy ypaBHeHHI:

x+y =4, 2+ y? = 26,
a) y 6) x y 6
xy = —b; xy = 5.
L+ -x+1=0
4. Jloka)xuTe, 4TO CHCTEMa YpaBHEHHH He UMe-
x2 —y? =2

eT pelleHni.
o o N x=1—(y—2)2,
5. HartiguTe ynciio pelieHHi CUCTEMBl YpaBHEHUH
(x +1)* =3 -y°
IOCTPOUB TpadMUKH KaXKAOTO YPABHEHHI.
x2+y?2 -4y =0,
6. [Ipm kaxkux 3HAYEHHUAX IIapaMeTpa p CUCTeMa
x2 -y =2
y p
UMeeT POBHO OJHO peuieHue?

CAMOCTOATEJIbHAA PABOTA N2 11

YpaBHEHUs BTOPON CTENEHM
C ABYMS NEPEMEHHbIMU U UX CUCTEMbI

OCHOBHbIE CBEAEHWNA

st pelieHus CUCTEM YpaBHEHHH C ABYMs IIePEeMEHHBLIMH CTeIle-
HU BbIIIle IE€PBOM IPUMEHSAIOT PAJ CIEeNHATIbHBIX TPUEMOB.
1. Ecainm oaHo wu3 ypaBHeHMIl CHCTeMBbl, HAIPUMep YpaBHEHUE
F(x; y) = 0, — ypaBHeHuwe BTOPOIl CTeOeHH, TO €ro/ MOXKHO IIO-
OBITATHCA PA3AOHUML HA MHOMCUMeEAU, T. €. 3alucaTh B BHIE

Fx;y) =0

f1(x; y) - fao(x; y) = 0. B aToMm caydae ucxoJHaA cUcTEMA
G(x;y) =0
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filx;y) =0
pasﬁnBaeTca Ha COBOKYITHOCTBL JABYX CHCTEM n
G(x;y) =0
falx;y) = 0
G(x;y) = 0.

Ecinu jsieBasi 4yacThb OAHOTO M3 YPABHEHHH CHCTEMBI, HalpuMep
ypaBHeHus F(x; y) = 0, ectb 00HOpOOHbLIL MHOZOUIEH (T. €. MHO-
rouJieH, BCe YjieHbl KOTOPOTO UMEIOT ORHY U TY K€ CTelleHb 1), TO
CHayaja peIlalT 3TO ypaBHEHHe OTHOCHTEJIBHO HOBOIl mepeMeH-

. x
HO#t 2 = " (nng aToro Bce ciaraeMble YpaBHEHHS JeJIAT Ha y") U

IIOTOM BO3BpalalOTCA K COBOKYIIHOCTH HECKOJIBKHX CHCTEM BHAA

{x =2y
G(x;y) =0
3ameuanue 1. Cireayer moOMHUTB, uTo nmapa yuces (0; 0) apna-
eTcd pellleHHEM OXHOpoAHOro ypaBHeHms F(x; y) = 0.
3aMeuanue 2. ITOT IPUEM MOXKHO IIPUMEHHTD B CJIyyae, eCJIU B
cHCTeMe JieBble YacTH 000MX ypaBHEHHUH — OJHOPOAHbIE MHOTOYJIE-
HEBI OJHOM U TOM )Ke CTeIleHH, a IIpaBble YaCTH OTJIMYHEI OT HYyJ4, T. €.

{F (x:y) =a
Gx;y) =b
a BTOpOe — Ha YHMCJIO 4, IIOCJie Yero M3 IepBOro ypaBHEHHUS BHI-

YHTAIOT BTOPOE U IOJYy4YaloT OSHOpPOAHOe ypaBHeHue b - F(x; y) —
—a-G(x;y)=0.

, THe 2; — KOopeHb ypaBHeHus F(2) = 0.

. Torga mepBoe ypaBHEeHME YMHOXKAIT Ha 4YHCIO b,

{F (x;y)=0

Ecau Kamgoe ypaBHeHUE CHCTEMBI MOXKHO IIpeJCTa-

G(x;y) =0

BuTh B Bufe F(alx; y); B(x; y)) = 0 u G(alx; y); B(x; y)) = 0, To
a = o(x; y)

1esecoo0pasHO BBECTH 3AMEHY NepeMeHHbLX B yacr-
b = B(x; y).

HOCTH, €CJIU KaKJoe YpPaBHEHHE fABJISAETCA CHUMMETPHUYECKUM BBI-
paKeHHEeM OTHOCHUTEJILHO MepeMeHHBIX X H Y (T. . 3aMeHa B ypaB-
HEeHUU IIepeMeHHOH X Ha y ¥ mepeMeHHOH Y Ha X IPUBOLUT K TOMY
xX+y=u
JKe YpaBHEHHUIO), TO IPUMEHATCA 3aMeHa
Xy = v.
3amMeuanue 1. Bce cuMMeTpruuecKre MHOTOUJI€HBI BbIParKaioT-
cA yepes 3JIeMeHTapHble CHMMETPUYECKHEe MHOTOYJIEHBL U =X + Y U
v = xy. Hanpumep, x% + y? = (x + y)? — 2xy =u? — 20, x® + y® =
=(x+y)xt-xy +y)=u@?®-3v)ur. g
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3amMeuanue 2. Ilocie pelleHHs HOBBIX CHCTEM HYXXHO He 3a-
OLITH BEDHYTHCA K MPEKHUM IIepEMEHHBIM,

HWHOraa GuiBaeT BHIMOAHO BHIIIOJHWTH fieJIEHHE OJHOr0 ypaBHEHUS
CHCTEMEI Ha Jpyroe, ecjii B 3TOM cJydae ITojydaercs Gojiee mpo-
CcToe ypaBHEHHe WIH ypaBHEHHUe, COAep Kalllee TOJIbKO OZHY Iepe-
MEHHYIO.

IIpu pemenuu 3a7a4 ¢ MOMOIIBIO CHCTEMEBI YPABHEHUH C HECKOJIB-

KHMH EePpEMEHHBIMH IIOCTYIIAIOT CJeAYIONIHM 06p8.30MZ

0603HAYAIOT HEU3BECTHhIE BeJIMUYMHLI OYKBaMU;

COCTaBJSIOT CHCTEMY YPABHEHMI, MCIIOJIb3ys YCIOBHME 3aJauH;
pPEeIalT 3Ty CUCTEMY;

HCTOJIKOBBIBAIOT PE3YJIbTAT B COOTBETCTBHM C YCJIOBHEM 3aLaUH.
IIpu pemenuy 3aga4 ¢ MOMONIBIO CHCTEMEI YDABHEHHUH C HECKOJIb-

KHMH HOEepeMeHHbIMH, KaK IIPaBHJIO, COCTaBJAIT CTOJIBKO ypaBHe-
HHﬁ, CKOJIBKO BBEJ€HO HEHM3BECTHBLIX.

MoAaroToBuTeNnbHbLIW BapuaHT

L|x+2y =7
PemuTe cucreMy ypaBHeHMi
xy + 2y% = 14.

Haiinure 3sHaueHUWe BHIpa)KeHHUs XYy, eciad (X; y) — pelleHue Cu-

1,1_3
CTEMBI { X Y 8
x+y=12.

Llx+xy+y="7
Pemure cucreMy ypaBHeHHIt
x%y + xy? = 6.

B Gak npoBegennl ABe TpyOhl. Ecim oTKpHITE 06e Tpy6GRI, TO Oak
HanoJHUTCcA dyepe3 18 munyTt. Eciiu OTKPEITH TOJLKO BTOPYIO TPY-
6y, To 6ak HAmoOJHHUTCA Ha 15 MHHYT OLICTpee, YeM uepe3 IepBYIO
TpyOy. 3a CKOJIBKO MHHYT MOXKeT HAIlOJHHUThL 6aKk Kaknxas Tpy6a,
paboTras oTaesnbHO?

PemuTte cucreMy ypaBHEHHIA:
x2 - Txy +12y2 = 0 6{3c2—.7cy+y"’=7
24,

3x? + xy — 28y2 2x2 - 3xy - y? = 4.

ITpu xKaKoM 3HaueHMM IIapaMeTpa p CHCTeMa
xy + (x - Jxy - y)(x + Jxy - y) = 4 - 2xy
x + p? = y?

He UMeeT pelneHuii?
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BapuauTt 1

. [x-3y=2
. Pemure cucreMy ypaBHeHUIt .
xy - 3y° = -2.

. HailiznTe 3HAYeHMe BRIpAKeHHSA X — Y, ecau (X; y) — pelleHue
1 1 3

cucreMnl {x y 4
xy = 4.
x+4xy+y =6

. Pemmure cucremy ypaBHeHMH
xty + xy? = 2.

. PesepByap 06béMoM 18 M? MOKHO HADOJHHTL C OOMOINGLIO ABYX
Tpy0. OGe TpyOmI, paGoTas OAHOBPEMEHHO, 3AIOJHAIOT Pe3epBYy-
ap 3a 3 u. Eciu cHauana Boia MOCTYHAET TOJLKO Yepe3d IEepPBYIO

3
Tpy0y, UMeoumyo GoJIBIIYI0 IPOU3BOAUTEIBHOCTD, ¥ 3AIIOJNHAET 1

00b€Ma, & MOTOM OCTABIIYIOCA YACTHL 3AIIOJHSET BOAa TOJBKO H3
BTOPO# TPYOEI, TO pe3epByap Oyaer HamnosHeH yeped 6 4. CKOIBKO
BOABI IIOCTyIaeT B 1 yac uepes3 KaKAyo Tpyoy?

. Pemmre cucremy ypaBHeHMIA:
2) x2 - 3xy +2y2 =0 6) 5x% - 2xy + y? =
x? + y? = 20; 3x2 — 3xy +2y% = 2.

. HpH KaKHX 3Ha4YeHUdAX I1apaMerpa a4 CHCTeMa ypaBHeHHfI

{le +4lyl=a

) HMeeT 4eThIpe Pa3JHUYHBIX pemeHusa?
lyl +x%* =1

BapuaHTt 2

L 8x+y=7
. Pemnre cucremy ypaBHeHMIH
3xy +y% =1.

. Haligure 3HaueHMe BHIpaKeHHA X + Yy, ecan (X; y) — pemIeHue

1 1 5

J— + _— -
CUCTEMBI { X Y 6

xy = 6.
3x—-xy+3y =8

. Pemure cucreMy ypaBHeHHMH
{x2 +y% - 5x -5y = -12.
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BacceitH MoO)XeT HANOJHATLCA BOAOW C IIOMOINBIO ABYX HACOCOB
pasHO# NPOM3BOAUTENBbHOCTH. Ecau mosoBuHY 6acceifHa HamoJI-
HHUTb, BKJIOUMB JIMIIb NEPBBIA HAcOC, a 3aTeM, BHEIKJIIOYHB €ro,
OPOAOJXUTh HAINOJHEHHe ¢ IIOMOIILI0 BTOPOTO Hacoca, TO BeCh
6acceitn HanosHuTCA 3a 2 u 30 MuH. IIpu ogHOBpeMeHHOI paboTe
ob6oux HacocoB Gacceiin HamomHsercd 3a 1 u 12 mun. Kakyio uacts
6acceitHa HanoJHseT 3a 20 MUH paGoOTHl HACOC MEHBIIEH IPOU3BO-
AUTEJBHOCTHU?

Pewnre cucreMmy ypaBHeHuit:
2 +xy-6y* =0 6) x2 +3xy -3y =1
x? - b5xy + 2y% = —4; 2x2 - xy + y? = 2.

IIpu kaxkux 3HauYeHMAX I[apaMeTpa @ CHCTEeMa YyPABHEHHUH

|x| + 2|y| = 1 )
|y| +xl =g HMeeT YeThbIpe Pa3JIMYHbIX PEIIEeHUudA !

BapuwaHnTt 3

L Jx-y =71
PemuTe cucteMy ypaBHeHMIA
xy — x? = 21.

HaiinguTe 3HaueHNEe BBIpA’KEHUS XY, eCaH (X; y) — pellleHHe CHU-
1 1 1

creMel 1 Xy 4
x-y=-2.

Llx-—xy+y=1
Pemnre cucreMy ypaBHeHHUH
x2 +y? +2x + 2y = 11.

OBa aBTOMOOMJIA, JBUTAACH IIO0 KOJbIIEBOH Tpacce ¢ IOCTOSHHBIMHU
CKOpPOCTAMHU B OJHOM HAIIPaBJIEHUH, OKA3hIBAIOTCA PAJOM KaKAble
3 4. IIpyu ABHIKEHHMH C TEMH K€ CKOPOCTAMHM B IPOTHBOIOJIOMKHBIX
HamnpaBJIeHUAX aBTOMOOHJIM BCTPEYaroTCs uepes Kaxxanie 20 MHUH.
3a Kakoe BpeMs OpoejleT BCIO Tpaccy KaKJIbI aBTOMOOUJEL?

PemnTe cucreMy ypaBHEHUI:

2

3x2+2xy-y2 =0 p x*-xy+y* =3

2x2 + xy - y? = -4 2x2 ~ xy — y? = 5.
Ilpy Kakux 3HAUeHHMAX I[apaMeTpa 4 CHCTeMa ypaBHEHW

4
¥MeeT YeThipe Pa3JNYHBLIX penIenusna?

ly| + x?

>+y’=a
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CAMOCTOATEJIbHAA PABOTA N2 12

HepaBeHCTBa C ABYMS NepeMeHHbIMU
M UX CUCTEMbI

OCHOBHbIE CBEAOEHWA

Pewenuem nepasencmaea c 08yms nepeMeHHblMu Ha3bIBaeTCs I1apa
3HaYEeHU IepeMeHHBIX, ofpalailnas ero B BepHOe HepaBeHCTBO.

JluneiiHoiM HepasenHcmeom ¢ 08YMA NnepemeHHbLMU Ha3bIBAETCH
HepaBeHCTBO BHAA ax + by < ¢ wim ax + by > ¢, roe x 1 y — mepe-
MEHHBIE, @, b ¥ ¢ — HEKOTOphIe YHCJa.

MHO0xecTBO BceX peIlleHUi HepaBeHCTBa, OTMEYEeHHBIX B KOODPAH-
HaTHOH IJIOCKOCTH TOYKAMH, Ha3hIBAETCA 2PAPUKOM HepaéeHcmea ¢
08Yyma nepemeHHbIMU.

I'padukoM JIMHEHHOTO HepaBEHCTBA SBJIAETCA JIMOO BCA KOOpPIH-
HaTHasfg IJIOCKOCTh, JIUOO IIycTOoe MHOYKECTBO, JHUOGO IIOTYILIOCKOCTh,
orpaHuYeHHas rpad®uKoM ypaBHeHHs ax + by = ¢ (mpsamoii). B no-
cJeHEM cJIydYae camMa rPaHUYHAA NpAMasd u300pakaeTcss NYHKTAPHON
JuHUeH (ecin HEePaBEeHCTBO He CTPOroe, TO — CIUIOIIHOHN JIMHUEH).

Jnsi mocTpoeHNA B KOODAWHATHOM IJIOCKOCTH QUIypHI, 3aZaBae-
Mo#t HepaBeHCTBOM F (x; y) < 0 wum F (x; y) > O, crpoaATr rpadpuk
ypaBHeHua F (x; y) = 0 u MeronoM NpoGHOH TOYKH OOpeneArT,
Kakasl U3 IOJyYeHHBIX YacTel IIJIOCKOCTH COLEPIKUT PemeHusd Hepa-
BEHCTBA.

Pewenuem cucmemv. HepageHcma ¢ 08Yms nepemMeHHbLMU SBIA-
eTCsA MHOKECTBO OOILIHX DPEIlleHWiA HepaBeHCTB, BXOASAIINX B CHCTEMY
(epeceueHre MHOYKECTB PellleHNY HePaBEeHCTB, BXOAALINX B CHCTEMY).

MoaroTtoBuTEeNnbHbIK BAPUAHT

1. flBnsercsa nau napa uucena (2; —1) pemenuem:
a) HepaBeHcTBa 2x2 + xy — 3y? < 3;
xy > —6

6) cucTeMbl HEPABEHCTRB 9 9
x2 +xy+y- <77

2. I'padurom HepaBeHcTBa 2x — 3y < 6 ABAAETCA IOJYILIOCKOCTD.

IlepecekaeT i TpaHUILY 3TOM IOJYILJIOCKOCTH OTPe3oK AB, ecam:
a) A(1; 1), B(-2; -1); 6) A(-1; 2), B(2; —-1)?

3. HU306pasuTe B KOOPAMHATHOMN IJOCKOCTH MHOECTBO pellieHuit He-
pPaBeHCTBA:

a)|x|+y<2; B) x + y® + 2y > 3;
2
6) T+45 <L D(xl+y-Dex+ly+ D=0
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3anaiiTe cHCTEeMOM HEPABEHCTB TPEYrOJbHHMK C BEPIIMHAMHU B TOU-
kax A(0; 2), B(3; 0) u C(2; 3).

. Haiiaute miomanr GUrypnl, 3aaBaeMoil CHCTEMOl HepABEHCTB

{ \|xl\
2<|y|< 3.

. IIpy kakom 3HaueHMH IapaMerpa b CHCTeMa HeEPaBEHCTB

xy 24 .
s . g He MMeeT pelIeHui?
x“ +y“<b

BapuauT 1

. fBnsaerca nu napa uucesa (—2; 1) pemennem:

a) HepaBeHCTBa 2x + xy + 2y < 5;

xy > -6
6) cucTeMEl HEDABEHCTB
x% + xy -2y < 37

. 'padpuxom HepaBeHCcTBa 3x — 2y < 6 SBJIAETCH MOJYIIIOCKOCTb.

IlepecekaeT U rpaHULy 3TOH MOJYHJIOCKOCTH OTpe3oK AB, eciu:
a) A(-1; 1), B(-2; -1); 6) A(-1; 2), B(2; —1)?

HN3o06pasure B KOOPAUHATHON IJIOCKOCTH MHOXKECTBO DeIIeHHH He-
PaBeHCTBA:

a)|lx-1|+y>3; B)x+y>+y>6;

6) x2 + 9y2 < 9; r(x|-y-2)x-|y|+1)<0

3agaiiTe CHCTEMOIl HEPABEHCTB TPEYIroJbHHK C BEPIIMHAMH B TOU-
Kax A(0; —1), B(-3; 0) u C(-1; 1).

. Halignte miomazas Gurypsl, 3agaBaeMOil CHCTEMO HEPABEHCTB

\IX'\
2<|yl< 4

. Hpn KaKOM 3HavYeHHMH IIiapaMeTpa b cucrema HEpaBeHCTB

xy=2b .
2 9 He UMeeT pemreHui?

x“ +y°<4
BapunaHTt 2

fABasierca nu napa gucea (2; —1) perreHueM:
a) HepaBeHCTBA 2x + xy — 3y > 2;

xy > —6

0) cucTeMbl HEpPABEHCTB
) P {xz—xy-2y2<6?
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T'padpurom HepaBencTBa 3x + 2y 2 6 ABiAeTCS MOJTYIJIOCKOCTB.
TlepecexaeT Jiu IDAHMILY ATOH MOJYIJIOCKOCTH OTDe30K AB, eciu:
a) A(1; 1), B(—2; -1); 6) A(-1; 2), B(2; 1)?

M306pasuTe B KOOPAWHATHON MJIOCKOCTH MHOKECTBO peilleHuil He-
paBeHCTBa:

a)|x+2|-y<4; B) x + y> —y > 6;

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

3azaiiTe CHCTEMOM HEPABEHCTB TPEYTOJBbHUK C BepIIMHAMM B TOU-
kax A(0; 3), B(—2; 0) u C(1; 1).

Hanaure miomasb (GUIYypHI, 3a/1aBaeMou CcHCTEeMOM HEpaBeHCTB
{ B |x| <2

3<|ly| <4

. Ilpy kakomM 3HayeHuH mapamMerpa b CcHCTeMa HepaBeHCTB

xy =9 .
) ) He MMeeT pelleHuii?
x“+y°<b

BapuaHT 3

. SIBnaerca su mapa uucen (2; 2) perreHueM:

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

6) cucTeMbl HEPABEHCTB
{xz +xy+y?<9?

Y

x
. 'paduxom HepaBeHCTBa 3 + n < 1 ABaAETCA MOJYIJIOCKOCTL. Ile-

peceKaeT JiM IPaHUILy 9TOM MOJYIJIOCKOCTH OTPe3oK AB, ecim:

a) A(1; 1), B(-2; 1); 6) A(-1; 2), B(2; 1)?
. A306pa3uTe B KOOPAHMHATHOM ILJIOCKOCTY MHOXKECTBO PeIIeHHHl He-
paBeHCTBAa:
a) |2x + y| < 2; B)x +y2+y>2;
6) 4x2 + 9y® < 36; r) (xly — D(xly| - 2)<0.

. Sa,zxaﬁ're CHCTEMOM HepaBeHCTB TPEYTOJIbBHHUK C BEPIINHAMH B TOY-

kax A(0; 1), B(—2; 0) u C(-1; 2).

. Haiigure miuomans ¢urypsl, 3agaBaeMoil CHCTEMOHM HEpaBEHCTB

{ \Ix—ll\

2<|y+1/ <3
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6. Ilpy KakOoM 3HaYeHMM m[apameTpa b CHCTeMa HepDABEHCTB
{xy >8

s 9 He UMeeT permeHuin?
x* + y* <

CAMOCTOATEHIbHAA PABOTA N¢ 13

CBoncTBa nocnepoBatTenbHOCTEN

OCHOBHbIE CBEAEHWA

YucnoBasa IOCIeLOBAaTEIbHOCTh — 3TO (PYHKIWA HATYpPaJbLHOTO
aprymeHTa. BmecTo byHKIMOHANBHON CHMBOJUKH Y = f(n) HUCIIONb-
3yercsa anrebpaudeckas: a, = f(n), rae f(n) — gopmyaa n-ozo urena
nocaedogamenbHoOCMU.

YacTo mocsie0BaTeNbHOCTD 3aJAETCH pPeKyppeHmHol hopmyioi:
YKa3blBaeTCs ONUH HUJIKU HECKOJIBKO IEPBBIX YJIEHOB IIOCJIEOBAaTE]Ib-
HOCTH ¥ dopMyJia (MM MPABUJIO), IO3BOJIAIONIASA HAUTH JIIO00H YJleH
I10CJIefOBATEJIBHOCTH 110 M3BECTHHIM NIPEJIIEeCTBYIOINIUM UJeHaM IIO-
caenoBatenbHocTu. Hampumep, nocaedosamenvrnocmv Pubonaunu
3a]a€TCA PDEKYPPEHTHON GOpMYJO: Uy = Us = 1, Upt2 = Uy + Uyy1.

ITocnemoBaTeIbHOCTB, B KOTOPOM KaXIbIM MOCJHEAYIOLIMM UJIeH
6osbllle NpenbBIAyIIEro, HadkIBaeTcA 6o3pacmaiueii. Ilocmenosa-
TeJIbHOCTh, B KOTOPOH KaXIBLIA MOCJIEAYIOINMHA YJIeH MEHbINE IIpefbl-
Aylnero, HasbIBaeTca ybOvieatoweii. Bospacrariiasa uinu y6sIBaroIias
1ocJ1eJ0BaTeJIbHOCTh HA3hIBAETCA MOHOMOHKHOU,

ITocnenoBaTensHOCTh (a,) Ha3bIBAETCS O0ZPDAHUYEHHOU céepxy,
€CJIM CyILIecTByeT Taxkoe uuciao M, uro ana awoboro n € N a, < M.
ITocnemoBaTenbHOCTh (a,) HA3BIBAETCA OZPAHUYEHHOU CHU3Y, €CJIH
CyHIeCTBYET TaKoe YHUCJIO M, 4To AJs Jioboro n € N a, 2 m. Ilocie-
JOBaTeJILHOCTh, OTPaHUYEHHAas CBePXY M CHH3Y, Ha3bIBaeTCA 02PAHU-
YeHHOIL.

METO/, NOJIHON MATEMATUHYECKOW WMHAOYKLWMN

YrBep)xknenue P(n) cupaBefiuBO AJjsi JIIOOOTO HATypaJbHOIO 1,
ecJu:

1) yrBepskgenune P(n) sepuo gua n = 1;

2) U3 crpaBegJIMBOCTH yTBep)kIeHUs P(n) npu n = k ciaenyer ero
CIpaBeIJIUBOCTL Ipu 12 = k& + 1.

MoAaroToBUTEeNbHbBIA BAPUAHT

1. IocnexoBaTenbHOCTS (X,) 3amana dopmyoit x, =n? — 2n — 3. Cpe-
ou umcena —3, 0, 1, 5 HaiguTe Te, KOTOpLIE ABJIAITCA UJeHaAMU
9TOH IIOC/IeIOBATEILHOCTH, H YKaYKHUTEe UX HOMED.
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2.

ITocnenoBarensHOCTh (X,) 3aJaHA PEKYPPEHTHO: X; = D, Xp41 =
=x, + 3.

a) HaliguTe nepBrie MATh YJIEHOB 3TOM IOCIELOBATEILHOCTH.

6) Hokaxure, uto x, = 3n + 2 naa aw06Ix n € N.

OnpeAeJmTe XapakKTep MOHOTOHHOCTH IIOCJIEAOBATEJIbHOCTH:

a) x, =n? - 2n - 3; B) b, = n? — 8n + 1.
_4-2n,
6) cn = n+l’

OTBeT 06OCHYITE (MOXXHO MCIOJbL30BATH F'€OMETPHYECKYIO HJLIIO-
CTpPAaIinIo).

fiBnsAercsa U OorpaHMYeHHOM, OTPAHUYEHHON CHHM3y MJIHM OrpaHH-
YEHHOM CBepXy IO0CJIEeJ0BATEIbHOCTD:

a) x, = n? - 2n - 3; B) b, =n?—8n + 1?
_4-2n,
6)(,',,— n+1s

OrBer 060CHYHTEe (MOYXHO HMCIIOJIb30BAaTh I'€OMETPHUYECKYIO HJIJIIO-
CTpanuio).

Ilokaxkure, 4To:

a)l-2+2-3+...+n-(n+1)=%)(n+2),meneN;
1 1 1 _ . n
O i 3ts st T @ DEnsD a1 ReREN

IlaHa mociemoBaTeNbHOCTh a, = 4" + 6n — 1. Jokakurte, 9TO a,
KpaTHo 9 npu go6om n € N.

BapuaHnTt 1

ITocnemoBaTenbHOCTh (Xx,) 3agaHa GoOpMyioi x, = —n? + 6n — 5.
Cpenu uucen —3, 0, 3, 5 HaliguTe Te, KOTOPhIE ABJAIOTCA YJIeHAMH
JTOH MOCJeJ0BATEILHOCTH, H YKAXKHUTe UX HOMep.

ITocnemoBaTebHOCTL (X,) 3aJjaHa PEKYPPEHTHO: X; = 3, Xp4+1 =
=2 -x,—-1.

a) HalizuTe mepBhle NATH Y4JI€HOB 3TOH MOCJAE40BATEILHOCTH.

6) Jokaxxure, uto x, = 2" + 1 gust n0b6eIXx 1 € N.

Onpep;eJmTe XapakKTep MOHOTOHHOCTH IIOCJIeAOBATEJIbHOCTH:

a) x, = —n?+ 6n — b; B) b, =n®+ 4n + 1.
_4n+ 4,
6)(3"— _+_2’

OtBer o6ocHyi#iTe.
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fiBnsieTca JIM OrpaHHMUYEHHOM, OrpaHMYEHHON CHHU3Y HJHM OrPDaHH-
YeHHOH CBepXYy II0CJIeJ0BaTEeIbHOCTD:

a) x, = —n?® + 6n — 5; B) b, = n?+ 4n + 1?
_4n+4,
6) ¢n = n+2’°

OtBeT 060CHYyI#iTeE.

Hokakure, 4TO:
n(n + 1)(4n + 5)

a)l-3+2-5+...+n-2n+1)= 5 rge n € N;
1 1 1 n
— = +.. = , neN.
O s 7t Tt T B 2en ) R
Joxaxure qTo_1.+L+,__+ 1 < 1 opu Jio6om n € N,
’ 22 42 2n? " 2n+1

Bapumaunt 2

IMocremoBaTenbHOCTE (X,) 3ajaHa dopmymoi x, = —n2 + 6n — 8.
Cpenn umcen —3, —1, 1, 5 HaiiguTe Te, KOTOPEIE ABJIAIOTCA YJIeHA-
MH 3TOH MOCJIeJOBATEJBLHOCTH, H YKAXKHUTe UX HOMED.

ITocnepoBaTesbHOCTDL (X,) 3ajaHa PEKYPDPEHTHO: X; = 4, X,41 =
=3 -x,— 2.

a) Hafinure nepBhle MATH YJIE€HOB 3TOH IOCJEAOBATEILHOCTH.

6) Hoxaxure, uto X, = 3" + 1 gnsa awobeix n € N.

Oupeuenm‘e XapakTep MOHOTOHHOCTH II0CJIeJOBATEJBbHOCTH:

a) x, = n® + 6n - 8; B) b, =n?+ 2n + 3.
_2n+6,
6) ¢n = n+4’

OrtaeT obocHyiiTe.

fABnsercs M orpaHWYEHHOH, OrPAHWYEHHOW CHH3Y HJIHN OrpaHH-
YeHHOH CBEpXY IOCJIeJ0BATEILHOCTD:
a)x,=-n?+6n-8; B)b,=n2+2n+ 3?
2n + 6
6) c, = ;
) Cn n+4’
OreT obOCHYIiTE.

Hoxaxure, 4TO:

a)1-3+2~7+...+n-(4n—1)=ﬁ("—+$liﬁ,mene N;
1 1 1 o

O i sts ot T @ @) " dmsm PEEN:

I L+l+ + 1 < 1 uo6om n € N

OKAKHTe, UTO =5 + =5 + .. Gnf SEmnil op .
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1.

BapuaHTt 3

IlocnemoBaTenbHOCTD (X,) 3amaHa dopmysoit x, = 4" — 3" + 2n + 1.
Cpenu uucesa —4, 4, 7, 12 Haiifute Te, KOTOPHIE ABJIAIOTCSA YJeHA-
MU 3TOH IOCJIE€LOBATEJBHOCTH, B YKAXKHUTE MX HOMEp.

IlocnemoBaTenbHOCTD (X,) 3amaHa PEeKyppeHTHO: x; = 11, X, =
=x, + 4.

a) Haiinure nmepBhle NATH YJI€HOB 3TOK I10CJEJOBATEJIHLHOCTH.

6) [okaxxure, 4To X, = 4n + 7 gaa awobeix n € N.

Onpe,ue.rm're XapakKTep MOHOTOHHOCTH II0CJIEJOBATEJIbHOCTH:

a) x, = 5 + 4n — n% B) b, = 5n‘_21"?

6) ¢, = \/2n+1—%;

OTBeT o6ocHYHTEe (MOYKHO MCIIOJbL3OBATH FeOMETPUUYECKYIO HJLIIO-
CTpanmio).

SIBnseTcsas au orpaHWYEHHOM, OrpaHWYEHHOH CHU3Y WJIN OTPaHU-
YeHHO! CBepXYy IIOCJIeNOBATEJILHOCTD:

8) x, = 5 + 4n — n%; 8) b, = 5n‘_2l”?

6)c,= \2n +1-2

OrBeT 060CHYiITe (MOXKHO HCIIOJb30BATH M€OMETPHUUYECKYIO HJIIJIIO-
CTPAaIlHIo).

. Jlokaxure, 4TO:

a)5-1+9-5+13-52+...+M4n+1)-5"1=n.5"raen e N;

6) (1 - i)(l - %)(1 e

n+1
2n

,rmen € N.

Jana mociyiezoBaTenbHOCTE @, = 7" + 3n — 1. Jokaskure, 4TO a,
KpaTHO 9 npu aw0boMm n € N.

CAMOCTOATEJIbHAA PABOTA N2 14

ApndmeTnueckas nporpeccus

OCHOBHbIE CBEOEHWUA

Apupmemuueckoll npozpeccueil Ha3EIBAETCHA HOCIELOBATEIBHOCTD,

KaXALIH 4JeH KOTOPO#, HaUMHAA CO BTODPOrO, paBeH HPeALIAYIIEeMY,
CJIO}KEHHOMY C OJHMM M TeM e UHCJIOM.
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Ecau (a,) — apudMeTuyeckas: nporpeccus, TO 4 jwooron € N
PasHOCTb 4,41 — G, PaBHA OJHOMY U TOMY K€ UYHCJIY, KOTOpOEe Ha-
3BIBAETCA Pa3HOCTHIO apU(MMETHUECKOH IIpOrpeccuy M OOO3HAYAETCs
OYKBO# d.

PexypperTHas dopmysa, 3agarolnas apudMeTHYeCKYIO Iporpec-
CHIO: Q,+1 = Q, + d.

dopmysa n-ro ujieHa apuPMeTHNIECKOi IPOrpeccuu:

a,=a, +dn-1).

W13 dopmysbl n-ro 4ieHa apupMeTHUeCKOH IMPOrpecCHHU cJenyerT,
4yTO apudMeTHYecKas IMNPOrpeccHsi sBJSETCS JHUHEHHON (yHKIuen
HaTypaJbHOTO apryMeHTa, Koropas npu d > ( aBjiseTcs BO3pacTaio-
mieii, npu d < 0 — yO6bIBaloIIeil mMoce10BaTeIbHOCTHIO,

XapakTepHCcTHYECKOe CBOMCTBO apu(phMEeTHUECKON IIPOrpeccru:

a, = ap-1+ 0441
2

ITone3noe cBoiCcTBO apudMeTHUECKOI Iporpeccuu: ecau kB + I =
=m+n,T04a,+aq;=a, +a,. T.e.,, cymma IByX 4JIeHOB apu(pmMeTHUe-
CKOM IporpeccMy, paBHOYAAJEHHBIX OT ABYX AAHHBIX, paBHa CyMMe
9THUX JBYX YJIEHOB.

CyMMa n mepBbIX WIEHOB apudMeTHUYECKOM IIPOrPeCcCHH HAXOLUT-
2a; +d(n -1)

2

o aq +a
cs IO ONHOM u3 popmys: S, = % -nwuau S, =

n.
MoaroToBuTEeNnbHbIK BAPUAHT
1. Haiigure nAThIHA 4leH apudMeTHUYEeCKON IIPOrpeccu, ecJau e€ BTOo-

PO uJyieH paBeH 2 + \/§, a IIecToil paseH 6 — 343.

2. Haligure CyMMy MHATHAECATH IIEePBbIX YJIEHOB apUdMeTHUECKOM
nIporpeccu, 3agaHHoi dopmynoit a, = 0,51 — 14.

3. CKOJIBKO ITOJIOXKHTEJNbHBIX UYJIEHOB COAEPIKUTCSA B apudmeruue-
ckoi mporpeccum 18,3; 17,5; ...? Haiisure HAaMMEHBIIHI II0JIO-
SKUTEJbHBIH YJIeH 3TOH IMpOrpeccuu.

4. Mex gy yucnamu —8 u 18 BcTaBbTe UeTHIPE YHCJA TaK, YTOOBLI BMe-
CTe C JaHHBPIMHU YHCJIAaMH OHHM 00pasOBaJIM IIECTh II€PBHIX YJIEHOB
apu@MeTUUeCKON IIPOTPEeCcCHH.

5. Haiigure x, npu KoTopoM umuciaa 1 — 5x, —x + 2, x? + 5 B ykaszaH-
HOM NOPAAKE COCTABJAIOT aprudMeTHUECKYIO IIPOIPEeCcCHIO0.

o (7] > Q.
6. B apudmernueckoit nporpeccun —= = 4, Haitgure a—4.
ap 1

7. Haiignre cyMMy BceX TPEX3HAYHBIX YHMCEJI:
a) KpaTHHIX 7; 0) He XpaTHBIX 7.
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ApudMerndeckas mporpeccus sagaHa gopmyJoi a, = 12 — 0,5n.
IIpn KaKoM KOJIHMYeCTBe YJIEHOB IIPOr'PECCHH UX cyMMa Oy/JeT Hau-
Gosbiieit?

Bapunanr 1
HajiguTe nATHIN YjeH apudMeTHUIECKON IPOIPECCUH, €CIIH €€ mep-
BHIH 4JIeH paBeH 2v5 - 11, a Tperunii paBen 2 — 3v5.

Haiigure cymMMy ABafLiaTH IIeCTH IIEPBLIX YJEHOB apudmMeTHUe-
CKOM¥ Iporpeccuu, 3ajaHHou GopmMyJioi a, = 4n — 3.

CKOJIBKO OTPHIIATEILHEIX YJIEHOB COAEPYKUTCA B apuhMeTHUeCKOM
nporpeccuu —32,4; —29,9; ...? Haiigure HambGOJBIIHA OTPHIA-
TeJbHBIN YJIeH 3TOH apudMeTHUYECKOH IPOTPECCHH.

Mesxay uncaamu 8 u 26 BcTaBbTe TPH YHCJIA TaK, YTOOBI BMeCTe C
JaHHBIMM 4YHCJIaMH OHM 00pasoBaJ¥ HATH IIEPBBIX UJIE€HOB apud-
METHYECKOM IIPOrpeccuu.

HaitauTe x, npu Koropom umenaa x — 1, 2x — 1, x2 — 5 B ykasan-
HOM TIOPAJKE COCTABIAIOT apu(pMeTHYeCKYIO IIPOTPECCHIO0.

B apudmeTruueckoil nporpeccuu %}:—0 = 15. Haijigure 221,

a2
Haiigure cyMMy Bcex TPEX3HAYHBIX YHMCEJ, He Jeasuinxcd Ha 13.

ApudmeTnueckas mporpeccus sajgaHa dopmyaoi a, = 18 — 3n.
IIpu KaKOM KOJIMUECTBE YJIEeHOB IIPOTPECCHM MX CyMMa Byner Hau-
6oabInan?

BapuaHTt 2
Haiigure naTeiil 4ieH apudMeTHUYECKON IPOrPECCHH, €CJIU €€ mep-
BBIH YJIeH paBeH 22 - 6, a TpeTnii paBeH 4 — 6v2.

Brruncnure cymMMy AeBATHAAUATH IEPBBLIX YJIEHOB apudMeruue-
CKOM Imporpeccuu, 3ajaHHo# ¢dopmyson a, = 15 — 3n.

CKOJIBKO IIOJIOJKHTEJBHEIX YJIEHOB COJAEPIKHUTCA B apubmeTuye-
ckoit mporpeccuu 12,6; 12,1; ...7? Haligure HaMMeHBLIIHH I10JI0-
JKUTEJbHBIN 4JjieH 3TOM apudMeTHYeCKOH IIpOrpeccuu.

Mexay uncimamu 4 u 22 BcTaBbTe TPU YHCJA TAK, YTOOBI BMECTE C
JAHHBIMH 4YHCJaMM OHM 00pas3oBaji IATH NMEPBLIX ‘YJIEHOB apud-
MeTHYECKOH ITpOTrpecCHi.

Haiigure x, npu xKotopom uucaa x + 1, 4x —1, x2'+ 3 B ykasan-
HOM NOPHAJLKE COCTABJAIOT apudpMeTHUYECKYIO MPOTPECCHIO.
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D25

o a o
B apudmMeTHuecKoil mporpeccruu —Zﬁ‘ﬁ = 17. Haitgute "
47

HaiinuTe cyMMy Bcex TPEX3HAUHBIX YMCeJ, He JeadlnuxcA Ha 17.

ApudmMeTHyecKas mmporpeccus sajzaHa ¢opmyJoi a, = 12 — 5n.
IIpu kaKoM KoJiM4yecTBe YJIEHOB HpOrpeccHu (HaYMHAdA C IIepBOTO)
ux cymma Gyzer HaubGosbiiaa?

BapuaHTt 3
HaiinuTe nepBolii 4ieH apudMeTHYEeCKOH MIPOrpPEeCcCHH, €CIH eé
BTOpOH 4JjieH paBeH 1, a TpeTuii paseH J5.

Haiiaure cymmy copoka mepBBIX YJIeHOB apMdMeTHUEeCKOH Ipo-
rpeccuH, 3ajaHHON dopmysoi a, = 0,5n — 6.

CKOJIBKO IIOJIOJKMTEJBLHBEIX UJICHOB COJAEDPIKHUTCS B apudMeTHue-
ckoi nporpeccun 18,3; 17,1; ...? Haiigure HauGonpmuil oTpua-
TeJbHBII 4JeH 9TOM mpOorpeccHu.

Mexnay unciaMu —8 u 7 BCTaBbTe YeTHIpE UMCJIA TaK, YTOGLI BMe-
CTe C JaHHBEIMHM 4YMcJaMH OHM 00pas3oBaJjid LIECTh IIePBEIX YJIEHOB
apudMeTUYECKOH IPOrpeccuu.

HaiiguTe BCe x, IpK KOTOpHIX umcia 3 — 2x, 4x — 2, x2 + 2 B yka-
3aHHOM IIOPSAKE COCTABIAIT apU(METHUYECKYIO NPOrPEeCCHIO.

" a .
B apudmeruueckoit nporpeccun 27 = 4, Haitagure HL,
az ay

Haiiaure cymMMy Bcex TpPEX3HAYHBIX YHCE:
a) KkpaTHbeIX 11; 6) He kpaTHBIX 11.

Apudmernyeckana nporpeccus szagaHa popMmytoi a, = 24 — 2n.
IIpu kakKoM KoJMYeCcTBe YJEHOB IIPOTPECCHU X CyMMa Gyaer Hau-
6osb1meit?

CAMOCTOATEJ/IbHAA PABOTA N2 15

feoMmeTpuuyeckaa nporpeccus

OCHOBHBLIE CBEOEHUA

I’eome'rpnt{ecxof«i nporpeccneﬁ Ha3plBaeTCs I10CJIeJOBaTEJIbHOCTH

OTJIMUHBIX OT HYJISI YUCEJ, KaXKJAbIA YIeH KOTOpOI‘;I, HaA4YMUHAaA CO BTO-
poro, paBéeH peablAymieMy, YMHOXEHHOMY Ha OQHO M TO 3Ke YUCJIO.

JacTHOe

Ecnau (b,) — reomerpuueckas nporpeccus, To 4Js joboro n € N

bn+1

PaBHO OODHOMY H TOMY e 4YHCJIy, KOTOpO€ Ha3bIBaeTcs
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3HaMeHamenem reoMeTpHYECKol mporpeccuu u obo3Hauaercs OGyk-
BOH ¢.

PexyppeutHasa ¢opMyia, 3agamlliasg reOMeTPHYECKYIO IIporpec-
cuw: b, =b, - q, rneb; #0, g#0.

&dopmyia n-ro 4jeHa reoMeTpHuecKoil mporpeccuu: b, = by - ¢* 1.
W3 aT0it hopMysIEI CIIeAyeT, UTO reOMEeTPUYECKaA IPOrpeccus 3aJaéT-
ca dyHKuuel Buga y = k - a*, rge a, k — KOHCTaAHTHI.

XapaKTEepHUCTHYECKOE CBOMCTBO TIeOMETPHYECKOH IIPOrpecCuu:
bﬁ =by-1 bps1-

ITonesanoe cBoiicTBO reomeTpuuecKoil nporpeccun (b,): ecain k + Il =
=m-+n, TObk'bl-——bm'bn.

CyMMa n nepBBIX Y4JIEHOB reOMeTPHYECKOM IIporpeccuH, y KOTO-

po#t ¢ # 1, HaxoxuTCA O OxHON M3 ABYX popmya: S, = b":—_—lﬂ WJIHA
n _
S, = %I—Q Ecnu B reoMeTpuuecKo# mporpeccuu ¢ = 1, To Kax-
ALl eé uJjieH paBeH b, u S, = nb;.
bh(g" - 1) _
U3 dopmyan S, = a1 npu b; = 1 u g # 1 caeayer, 4TO

n _
1+qg+qg?+...+q" 1= qq 11 , OTKY/Ia II0JIY4aeTcs TOMAECTBO ¢ — 1 =

=(q-1DA+g+@+..+q¢gN.

MoAroToBuUTEeNbHbIA BapuaHT

1. B reomeTpuuecKoi mporpeccuu J2 - 1;2 - \/5; ... HaEaUTE:
a) 3HaMeHaTeJb;
6) mATHIN 4JIeH;
B) dopMyJy n-ro ujieHa IPOrpeccuy;
r) CYMMY BOCBMH IIE€DPBBIX Y4JI€HOB ITPOT'DECCHH.

2. Hzobpaaure B KOOPAUHATHOM IIJIOCKOCTH IIePBHIE OATH YJIEHOB I'e0-

1 1
— = — <
8 by 33 1 ¢ 0 (rme

g — 3HaMeHaTeJb F€OMETPUYECKOMH IIPOrpeccuy).

MeTpuuecKoi nporpeccuu (b,), ecau by =

3. B reoMerpuueckoil nporpeccun (b,) Bce UJEHHI IIOJOXHATEJILHBI.
Haitaure Sg, ecaim u3BEeCTHO, 4TO Sp = 9 u S3 = 21,

4. HafiguTe x, IpH KOTOPOM uHmceyaa X — 3, vdx, x + 16 B ykasanHOM
[OpAAKE COCTABIAIT MeOMETPHUECKYIO IIPOTPECCHIO.

5. B reomerpuueckoit nporpeccuu (b,) bs — bs = 4, by = bs = 12. Hait-
nute bg — by.
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YeTripe unciia 00pas3ylOT reOMETPHYECKYIO IIPOTDECCHI0, B KOTO-
poil cyMMa KpalHMX uUJIeHOB paBHa 84, a cymMMa CpeIHHX DaBHa
—24. Haiigure aTH YHCJA.

CKOJIBKO fJeHer OyJeT Ha cuéTe BKJIaguuKa OaHKa 4depes3 4 roja,
ecsn oH monoxkua 20000 py6aeii nox 5 % rogoBeix?

BapuauT 1

Ilana reomerpuueckas nporpeccus 30; 15; ... .. Haiigure:
a) eé 3HaMeHAaTeJb;

6) e€ YeTBEPTHIHA UJIEH;

B) GOpMyIy n-TO 4JIeHA IPOTPECCHH;

I) CYMMY HepBBIX LIECTH UJIEHOB.

MN300pasuTe B KOODJAUHATHOM IIJIOCKOCTH IE€PBLIE AT YJIEHOB I'eo-
MeTpuuecKoi nporpeccuu (b,), eciau bs= 4, by = 16 u ¢ < 0, rge
g — 3HaMeHaTeJb IIPOIrPEeCCUH.

B reomerpuueckoii mporpeccus (b,) Bce UJIEHBI ITOJIOXKHUTEIHHBI.
Haiigute S5, ecaim u3BecTHO, 4To Sy = 5, Sz = 21.

HaiiguTre Bce 3HaueHUsA X, NpPH KOTOPHIX 3HAYEHHUA BRIPAKEHUIT
3x — 5, 2x, 3x B YKa3aHHOM IOPAZKE COCTABJAIOT reoMeTpHUUe-
CKYIO IPOrpeccHuio.

IlepBbIit YneH BO3pacTalOIlei reOMeTPUUYECKON IIPOTPecCur PaBeH
2. Pa3HOCTb MeXAY TPETHUM M BTOPLIM YJIEHAMHU 9TOM IIPOrPecCUU
paBHa 12. Haiiaure BTOpPOil U TpeTHH €€ 4YJIeHEl.

Yernipe ynciaa o6pasyioOT reoOMETPHUYECKYIO MPOrPecCUI0, B KOTO-
poil cyMMa KpalHHMX 4YJIeHOB paBHa 252, a cyMMa CpeJHHX YJIEHOB
paBHa 60. Haiigure aTH 4yucia.

ITepBonauanpHblil BKJIag B 400 pyOjseit GaHK yBeJIMYMBAeT Ha
15% esxerogno. Kakum craneT aToTr BKJaz dyepe3 4 roga?

BapuaHnTt 2

Hana reomerpuyeckas nporpeccusa —32; —16; ... . Halignre:
a) eé 3HaMeHaTeJb;

0) €€ YeTBEPTHIN UJICH;

B) opMysy n-ro 4jieHa IPOr'PECCHH;

I) CyMMy BOCHbMU NEPBHIX YJIEHOB IPOTPECCHH.

HM306pa3uTe B KOOPAHMHATHOMH MMJIOCKOCTH NEPBLIE HATH UJIEHOB Ireo-
MeTpHueckoil nporpeccun (b,), ecau bs =9, by = 81 u g < 0, rae
g — 3HaMeHaTeJb IIPOrPeCCHUH.
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3.

4.

B reomerpuueckoit mporpeccuu (b,) Bce UJNeHBI HOJOXKHUTEILHEL.
Haiigurte Ss, ecan usBectHo, uto Sy = 8, Sz = 26.

Haiinure Bce 3HAUeHUs X, IIPM KOTOPBIX 3HAUYEHHA BBIPAMKEHMI
5x — 9, 2x, x B yKa3aHHOM NOPAJKe COCTABJISIIOT ['€OMETPUUECKYIO
IIPOTPECCHIO.

Bropoii unen reomerpuueckoil nmporpeccun paseH 9. Cymma Tpe-
Thero M YeTBEPTOrO UJIEHOB 3TOM mporpeccuu pasHa 4. Haligute
NepBBIA U TPETH €€ YiieHbl, ec/iM NPOU3BeJeHHe IEePBOrO U BTO-
POTrO 4YJE€HOB MOJOMKHUTENBHO.

Yerbipe uncja o6pa3ylOT reOMeTPUUYECKYIO IIPOI'PECCHI0, B KOTO-
poil cymMa KpallHUX 4jieHOB paBHa 140, a cyMMa CpeAHHUX YJIEHOB
paBHa 60. Haiigure st uucia.

IlepBoHavanbHbIH BKJIag B 300 pyOiaeit 6auk yBeaumuusaeT Ha 5 %
exxeronHo. Kakum craner aToT BKJIaj yepes 4 roga?

BapunaHt 3

B reomeTpuuecKoi mporpeccuu \/E -1; 1; ... HaxiguTE:
a) 3HaMeHarTeJlb;

6) 4eTBEPTHIN UJIeH;

B) GopMyJIy n-ro 4jeHa NPOrpeccH;

I') CYMMY HOSITH IEPBBIX YJIEHOB MPOTrPECCHH.

WN306pasuTe B KOOPAMHATHON IJIOCKOCTH IIepBble NATH UYJIEHOB

. 1 1
reoMeTpuueckoil nporpeccui (b,), ecau bg = 3 bg = 33 4 q > 0 (rme
¢ — 3HaMeHaTe/Jlb reOMEeTPHYECKOH IIPOTPEeCCHN).

B reomerpuyeckoii nmporpeccun (b,) Bce UJIEHBI MOJIOYKHUTEILHEI.
Haitgure Sg, ecim M3BecTHO, 4yTO S; = 8 m S3 = 26.

HaiipuTe 3HaueHue IlepeMEHHOH X, IPH KOTOpPOM umcaa x — 1,

2\/;, x + 3 B YyKa3aHHOM IOPAAKEe COCTaBJIAIT IeOMETPHUYECKYIO
POTPECCHIO.

B reomerpuueckoit nporpeccuun (b,) bs + bz = 8, by + bs = 24, Haii-
AanTe bg + b7.

Yerpipe umcyia 06pasyoT reoMeTpPUYECKYIO MPOrPEeccHIn, B KOTO-
poii cymMMa KpallHMX useHOB paBHa —21, a cyMMa CpegHHX paBHA
6. Haiigure 3TN 4uncja.

Cronbko jeHer OyzeT Ha cuéTe BKJIaZYMKa- O0aHKa uepes 3 roja,
ecau oH moJioskua 50000 pyoOaeit mog 4 % ToXOBBHIX?
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CAMOCTOATENIbHAA PABOTA N2 16

Cxopsuwmecns nocnenoBaTesibHOCTHU

OCHOBHbIE CBEOEHWUA

Yucno b HasuiBaerca npedenom nocaedosamenvrocmu (a,), ecimn
AJ1A 11060r0 MOJIOMKHUTEIBHOIO YMCJIa € CYLMIECTBYET TAKOH HOMED N,
YTO IpM JIOBGKIX N > Ny BEPHO HEPABEHCTBO |a, — b| < €. 9T0 03HAYaeT,
4TO NpH JI000M Hallepén 3afaHHoM € > 0 MOXKHO HaiiTi ny € N Takoe,
YTO BCE YJIEHHl IOCJELOBATEeIbHOCTH C GOJBIIMNM HOMEDPOM OKAMXYT-
CA «IOMMaHHBLIMH B JIOBYIIKY», OYAYT IPUHANJIEKATH IPOMEXYTKY
(b—g; b+ ¢g), . e. ana HUX OYAET BHINOJHATHCA ABOHHOEe HepaBeH-
ctBob-e<a,<b+ce.

OGoszHauenue: lim a, = b uau lima, = b (6e3 ykazaausa Toro, 4ro

n — oo
n — ©0), a TakKe 3aluch @, — b ipu n — ©,

ITocnemoBaTenvHOCTEL (@,), MMeloLlad Ipeges, HAa3bIBAETCA CXO-
daweliica. TlocnenoBaTebHOCTh, HE UMEKILAA Npejesa, Ha3bIBAETCA
pacxodaweiica. TlocaenoBaTeIbHOCTD, IPEAEJIOM KOTOpPOH sABIsSeTCA
yucao 0, HassIBaeTcA OeCKOHEYHO MAA0il ITocaefoBaTeIbHOCTLIO. Ha-

1 . .
IpuMep, NocCjaegOoBaTeJbHOCTb @, = — SABJAETCA 6eCKOHEeYHOI MaJIOii.
n

CBOMCTBA CXOAAWMXCHA NOCNEAOBATENBHOCTEN

1. IlocnenoBaTeJIbHOCTE MOXKET UMETH TOJLKO OLMH Ipejesl.

2. Ecu Bce 4JIeHBI IIOCJIE[OBATEILHOCTH PABHE b, TO IIpejest 3Toi
oCJIeIOBATEILHOCTH paBeH b.

3. Ecau mocienoBaTeILHOCTh UMeEET Npejes, TO OHa OrPDaHUYEeHaA.

4. Teomerpuueckad nporpeccus (b,), y koropoit [¢| < 1, aBaserca
cxonAllenca.

BeckoHeuHy0 reoMeTpHUYECKYIO IPOI'DECCUI0 CO 3HAMEHATeJEeM g,
rae |q| < 1, HasnIBaIOT Oeckoneuno yboi8auseil zeomempuyeckoil npo-
zpeccuell. 3ameTM, UTO TepMHUH «0ecKOHeUHO yOhIBalomias» Xapak-
Tepua3yeT 3/eCh U3MEHeHWE He CAaMHX UYJIEHOB IIPOIrPDECCHH, & TOJIbKO
ux Mopayneii.

IlocnepgoBatensuocTs (S,) cymm S; = by, Sy = by + by, Sz = b; +
+ by + b3y ., S, =by + by + ... + by, ..., rue (b,) — GecKxOHeUHO YOBLIBA-
IoIlas TeOMeTpHUYecKas IIPOrpeccusi, ABISAETCA CXOAAleNcs, npegen
3TOH DOCJIeA0BaTeJLHOCTH Ha3hIBAETCA CYMMOU OecKoHeiHO Yybbiearo-
weil zeomempuieckoit npozpeccuu, T. e. lim S, = S. IIpu atom ¢popmy-

jJa S = lbl—q HaanlBaeTcA GOpMyJIoi cymMMbl OeCKOHEYHO yORIBaromieit

reOMeTPHUYECKOM IPOrpeccHi.
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NMoaroTtoBuTenbHbI BaAapuaHT

. IIpeacraBbTe B BuJe OOBIKHOBEHHOMH ApOOH:

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

. Berumcanre mpeneJ 1mocJjenoBaTeJIbHOCTH:

. 4n -1 . n? -11n + 3
a) lim ——; 1 - -7
)n—>oo2n+3 6)nl—»n:o3—2n—4n2

1,1 1,1 1

3. Haff(,uwrecymmyl——+_—_+___+

2 3 4 9 8 27

4. Haiifure npegen mocienoBaTeIbHOCTH:

a) lim (V4n? +3n -2 - 2n - 1);

n — oo

6) lim 1+5+...+(4n—3).
n— oo 3 - 2n - 4n?

. Haﬁzm're HOMeEp II0CJIef0BaTeJbHOCTH, HAYHNHaAA C KOTOPOI'O BBI-

2
3n-1°

IIOJIHAETCA HepaBEeHCTBO |an| < 0,0001, ecnu a, =

HaiiguTe npeaes mocjaeL0BaTeJIbHOCTH

(1 1 1
nlin!o(l 6611 T GnoaGn+ 1))'

B yros BnucaHBI OKPYKHOCTH €C YMEHBLUIAIOIIMMHCA PajUuyCcaMM
TaK, 4YTO KaMXJjas CJefymollas OKPY)KHOCTh KacaeTcsa IPeABIAY-
meit. Halizure cymMMy AJHMH BCeX 9THX OKPYKHOCTEH, ecau pa-
Juyc nepBo#l paBeH 1, a mjomiagb Kpyra, OrpaHHYeHHOT0 BTOPOM
OKPYKHOCTBIO, paBHa 0,64m.

BapumaHT 1

. IlpeacraBrTe B Bujie OGEIKHOBEHHOU Apo0u:

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

. Brruucanre mpenes nocjaegoBaTeJIbHOCTH:

. 1 . n®-n
a) lim > *%. 6) lim —————.
)n—)oo n+2’ )n—>oo7—2n—n2

Breruucaure cymmy 4 + 44 + 444 + ... + 44...44, cocToAyIO U3
CTa cjaraeMalX.

. Haiigure npenes nocjieoBaTeILHOCTH:

a) lim (Vanz —n+4 - on + 2);

n— oo
6) lim 2+5-;...+(3n—1)'
n— oo n“+n+2
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. Haf»’rzm're HOMEp IIOCJIeAOBATEJIBHOCTH, HAUMHAA C KOTOPOI'0 BBI-

MOTHAETCA HepaBeHCTBo |a,| < 0,001, ecau a, = _15
5n + 7
Haiigute npepes mocaenoBaTeIbHOCTH
. 1 1 1
lim|— 4+ ——t .+ ——— |,
nim(zn 712 (5n~3)(5n+2))

B npaBHUABHBEIM TPEYTOJBHHK CO CTOPOHON 3 CM BIHCaHA OKPYX-
HOCTb, B KOTOPYIO BIIMCAH eIlé OAWH IPAaBHJIbHBIA TPEYTOJbHUK, U
r.4. Haliiure cyMmMy moiajsei Bcex TPeyroJbHUKOB.

BapunaHnrt 2

. IlpencraseTe B Buse OOLIKHOBEHHOM ApO0Ou:

a) 0,(21); o) 0,3(42).

BriuucauTe npeaes nocjaegoBaTEIbHOCTH:

.. 3—-4n . 2n2 -3n+11
a) lim ; 6) lim &&= — =" 7 ——,
)n%oo2+3n )nan:o 9 — 4n - n?

Beruucants cymmy 3 + 33 + 333 + ... + 33...33, cocroAmyw u3
cTa cJlaraeMblX.

Haiigure nmpegen mocjenoBaTeIbHOCTH:
a) lim (V4n2 + 5n - 3 — 21 + 3);

n— oo
6) lim 1+7+...+(6n—5).

n— oo 3+ 7n - 4n?

Haﬁum‘e HOMep IocJegoBaTeJbHOCTH, Ha4YHHasdA C KOTOPOr'o BBI-

12

TIOJIHAETCSA HepaBEHCTBO ]anl < 0,001, ecam a, = P

Haiigute npeses mocjeaoBaTeILHOCTH

(1 .1 1
lim [+ L 44— 1L |
ninio(lﬁ 5.9 +(4n—3)(4n+1)]

B okpy’kHOCTH paguyca 4 ¢cM BIIHMCAH KBaJpaT, B KOTOPHIY CHOBa
BIIMCAHA OKPY’KHOCTBH, M T.A. HaliiuTe cyMMy AJHH BCEX TAKUX

OKDYKHOCTEH.

BapunaHut 3

. IlpeacraBsTe B BuAe 0OLIKHOBEHHOM Apobu:

a) 0,(51); 6) 0,7(63).
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2. BriuuciauTe npezes nocJjefoBaTelbHOCTH:

. 4 - 3n . 2n? - 13
a) lim ; —_,
) n— oo 4l 1 6) nlgn:o 3n - nz
o 1 1 1 1 1
3. Haiigure c -+ -+ ——-—+....
fure cyMMy 1 - o+t 4 6 16 187

4. Hatigure npejen MOCIe[0BATEIbHOCTH:

a) lim (On% + 3n - 2 — 3n - 2);

n — oo
6) lim 1+4+...+(3n—2).
n—oo n2—2n—3

5. Haﬁ,un’re HOMEDP IIOoC/jIe0BaTEeJbHOCTH, HaUHMHaAA C KOTOPOTO BBI-

5

IIOJIHAETCA HEPaBEHCTBO |a,,[ < 0,001, ecaum a, = 3

6. HaiianTre nmpeaes mocjaeqoBaTeIbHOCTHA

. 1 1 1
nhfio(s-u Tt e nen + 5)]'

7. JInuHBI TPEX OTPE3KOB COCTABJAIT 'eOMETPUYECKYIO IPOTPECCHIO0.
IIpn Kakux 3HAUEHUAX 3HAMeHATeJdA NIPOrPecCHuM U3 3TUX OTpes-
KOB MOJKHO COCTaBHUTDb TPEYTOJbHHUK?

CAMOCTOATEJIbHAA PABOTA N2 17

B3aumMHo obOpaTHbie GYyHKUUM

OCHOBHbIE CBEAEHUA

Onpepenenue. @yuxknua ¢ obsacTbio onpeneneHus X u 06-
JIacTbi0 3HAUEeHUH Y HasbIBaeTcsa 00pamumoil, eciu obpaTHOe el co-
OTBETCTBHE MeKIY MHOXKECTBOM Y M MHOKecTBOM X ABIAeTcA PyHK-
uueit. Ecau dyHknua f obparuma Ha MHOXKecTBe X, TO o6paTHOE CO-
OTBETCTBHE HA3LIBAIOT QyHKUUell, 06pamHuoll pyHryuu f.

O6paTMOIl ABJIAETCA Ta, U TOJbKO T4, (PYHKIUA, KOTOPAA Kax-
o€ CBOE 3HAueHHe IPUHHUMAET JHIIb [IPY OJHOM 3HAaYeHUU apryMeH-
Ta. B yacTHOCTH, MOHOMOKRKAA PYHKYUA O6pamuma.

I'paduku B3aMMHO O6paTHBIX (PYHKIUH CHUMMETPUYHB! OTHOCH-
TeJNLHO NPAMOM Yy = x (oTHOocHUTeabHO GuccexkTpucsl I m III xoopau-
HaTHHX yriaoB). M3 atoro ciaegyet, uto f(g(x)) =x 1 g(f(x)) = x, rae
f(x) u g(x) — B3auMHO o6paTHbIe QYHKIIUU.
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CBOWCTBA B3AUMMHO OBPATHbLIX ®YHKUWUNA

1. Eciu ¢yuxknun y = f(x) u y = g(x) — B3auMHO obpaTHBIE, TO
D(f) = E(g) n E(f) = D(g) .

2. Oyuxius, obpaTHas Bo3pacTalolleil, TaKXxe ABJAETCA BO3pac-
raromeii. DyHKIMA, obpaTHas ybbIBaoleil, spisfeTca yobIBaloIei.

3. Ecin o6patumas GyHKUMA y = f(x) HeuéTHas, To obpaTHadA el
dbyuxuusa y = g(x) Takke HeuéTHaAHA.

CreneHHasa GYHKIUA ¢ HOUSTHRIM IOKa3aTesleM y = X", raen € N,
MOHOTOHHA, CJefOBAaTeJbHO, o6paTuMa. CreneHHass GQYHKIHUA C YET-
HBLIM NOKasaTejeM Yy = x", rie n € N, MOHOTOHHA Ha NPOMEXKYTKeE
[0; +°°), ciegoBaTesbHO, OOpaTHMAa Ha HEM.

Onpenenedue. ApupmemuuecKkum KOpHeM n-0iL cmenenu us
Yucaa a HA3BIBAETCH TAKOEe HEOTPHIATEJbHOE YHCIO b, n-A cTeleHb
KoToporo pasHa a. T. e.,

b=20
%:w.{ .
b = a

n
N3 oupenenenus caepyer, uro a = 0 u (?‘/Z) = a. T. k. crenen-
HasA GyHKnuA y = x2"" rge n € N, obparuma Ha R, T0 11 a < 0
KOpeHb HeY8THOH CTeleHM M3 YMCJIA 4 BhHIDAKAIOT Yepe3 apupMeTH-

. 1
wecknit kopern: " *Va = -¥"*V-q.

Ina creneHHO#l (PYHKIMM C HeuySTHHIM IOKasaTejeM y = x2'+1
o 2 .
obpaTHOH sABiAAeTcA QYHKIUA Y = "V, onpegenénHasa Ha R. I'pa-

2n+1 .. .
vk dyaxknuu y = “* " Vx usobpaxén na pucynke 1. Jlna cremesHoi
GYHKIUU ¢ YETHHIM IOKasaTeaeM y = x2" o6paTHOl sBIseTcA QYyHK-

2 " "
nuA y = 'i/;c, ompegenéHuas Ha [0; +00). Eé rpaduroM sABIsAeTCA
npaBasi BeTBb I'paduKa, N300paKEHHOIO Ha PUCYHKe 2.

Yy

Puc. 2

MoAaroToBUTENIbHbLIW BapuaHT

1. dyExnum y = f(x) ¥ y = g(x) — B3auMHO oO6paTHBIe, IPUYEM
D(f) = (—o0; 0], E(f) = R. Haiigure 06J1aCTh-OLIpeiejIeHUA U 00-
JacTh 3HaYeHWH QYHKIHUH Yy = g(x).

64



. 3agaitte ¢popmysoi GYHKIIHIO, 00paTHYIO QYHKIHH:
a)y =2x + 5; 6)y =5+Vx — 4.

. Haiiaute obyacTb onpeaeneHna GyHKIUN:
_4x-1, _3x-1, _ 4 11 — 2.
Ay ={*— 6)y ,fx — B y = Y2x +1| -2

. B omHOI cucTeMe KOODAUWHAT H306pasuTe cXeMaTHIecKH rpadpuku
byHKI WA
a)y=xPny="Ya; 6) y = x1 my = %x.

. Pemure ypaBHeHUe:
a) x5 = 5; 6) x5 = 6; ) ¥x = -2; r) ¥x = -2.

. TIpu KaxKoM 3HaYeHHH mapaMeTpa a ypaBHenue x'% — 4x%2 + a =0
nMeerT:

a) ABa JEHCTBUTENbHBIX KOPHSA;

6) yeTsIpe AEMACTBUTEJLHBIX KOPHA?

. HaltguTte o61acTh JOONYCTUMEIX 3HAUEHUH epeMeHHOMH, BXoaamen

B Berpaskenne “Vlx — 1| - [x + 11

BapuwaHnt 1

. @yukoum y = f(x) 1 y = g(x) — B3aMMHO OOpaTHEIe, IIPUUYEM
D(f) = [0; n], E(f) =[-1; 1]. HaiiaguTe ob61acTs onpegeseHns 1 00-
JacTh 3HaUeHUU GyHKIUH y = g(x).

. 3agaiite dpopmysoii pyHKIHIO, 00paTHYI0O QYHKIIUHA:

a)y=-5x + 2; 6)y=2-vx+1.

. Hafigure obsacTs omnpeaeieHns GyHKIIHN:

a)y = /ﬁ, 6)y=71z:;; B)y = '¥3-12 - «l.

. B onHO# cucTeMe KoOpAHMHAT M306pasUTEe CXEMaTUUECKH IpPadUKH
byERIMIA:
a)y=xtny=VYx; 6)y=x"ny = Vx.

. Pemnre ypaBHeHuUe:

a)x*=-3; 6)x'=2 wBVx=-4 1¥x=-3

. IIpu kakom 3Hayenum mapameTpa a ypaBHeHue x> + 2x* + 2a =0
HMeeT:

a) POBHO JBa JeiiCTBUTEJLHEIX KOPHA;

0) yeThIpe AEHCTBUTEJBHBIX KOPHA?
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7.

Haiinure o61acTh AONYCTUMBIX 3HAUEHUI IepEMEHHOM, BXOAATIEH

B BrIpaxkerue x| — |x + 4l.

BapuaHT 2

. ®yErnun y = f(x) 1 y = g(x) — B3auMHO ob6paTHBIE, OpHIEM

D(f) = [—g; g], E(f) =[-1; 1]. Haiinure o6aacTh onmpefelieHUA B

obnacTh 3HAYEeHUH QyHKIHUHK y = g(x).

. 3anaitre dopmynoit GyHKIHIO, 06paTHYI0 QYHKIWAML:

a)y=—-2x+ 3; )y =1-+x+2.

. Haiinure obnacts onpenesneHusa GyHKIINN:

a)y=6fx:1; 6) y =5—F—; B)y = V5-12x - 1l

x-2°

B oxHoit cucTeMe KOOpPAMHAT M306pasUTe cCXeMaTHUeCKH rpaduKu
(1)%4:8:9187%02 8
a)y=xuy=Yx; 6)y=x’uy = Yx.

. Pemure ypaBHeHUe:

a) x3 = -2; 6) x* = 3; B) ¥-x = -3; r) V-x = -2.

. IIpu KaKom 3HAYeHMHU mapaMeTpa a ypaBHeHMe x® — 2x* — 2a = 0

UMeerT:
a) POBHO JBa JeHCTBUTEJbLHBIX KOPHA;
6) yeThIpe JEeHCTBUTENbLHBIX KOPHA?

Haiigure 061aCTh AONYCTUMBIX 3HAYECHHH mepeMeHHOH, BXogAen

B Beipaxkerue Vx| - lx + 2.

BapumaHTt 3

. ®yExknun y = f(x) 1 y = g(x) — B3aMMHO OOpaTHBIE, IPHIEM

D(f) = [0; +20), E(f) = R. Haitgure 0614CTb onpeaeeHUA U 06-
JacTh 3HaYeHUN GyHKIUH Y = g(x).

. 3apaiite dopmy ol QYHKIHIO, OOpaTHYIO GYHKIIHNH:

a)y=1— 2x; 6)y =1-v2—x.

Haiigure obnacts onpeneieHua QYHKIUH:

a)y =4%L; 6)y=5,/x7+1; B)y=V2-lx -1l
X
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4. B oxHOIl cuCcTeMe KOODAMHAT M300pasuTe cCXeMaTH4eCKH rpaduKu
OyHKOMH:
a)y=x8uy =%x; 6)y=xuny = VYx.

5. Pemute ypaBHeHME:

a)x"=-T,; 6) x® = 2; B) Vx = -2 r) 'W-x = -2.

6. Ilpu kakoM 3HaueHMM napaMeTrpa & ypasHemme x* + 2x2 + a =0
nMeeT:
a) Ba AeMCTBUTEJLHLIX KOPHS;
6) yeThIpe AEHACTBUTEILHBIX KOPDHA?

7. HaiiguTe 061aCTh AOOYCTUMEBIX 3HAUEHUH MepeMeHHOH, BXoamei

B Baipaxkernne V12x — 1/ - 13x + 2I.

CAMOCTOATESIbHAA PABOTA N2 18

KopHu n-oifi cteneHn U crteneHu
C pauMoHaNbHbIMU MNOKa3aTensiMu

OCHOBHbIE CBEAEHUA

Onpenenenue. Apupmemuyeckum KoOpHem n-oil crmenexHu us
Yucna @ Ha3bIBAETCSA TaKoe HeOTPHUIAaTeJlbHOe YHMCJIO0 b, n-A cremeHb
KoToporo paBHa a. T. e.,
b=>0

"a=b4:){ .
n—q

n
W3 onpenenenus caeayer, 9ro a = 0 u #/a)" = a. Ona a < 0 xo-
PeHb HEYETHOM CTEIeHHM M3 YMCJA @ BHEIPAKAIOT yepe3 apudmeTHUe-

cxuit Kopens Tak: 2**Va = -2+ g,

CBOWCTBA APUDMETUYECKOIO KOPHSI n-OW CTEMEHW
1. s mobpix a > 0, b > 0 Yab = ¥Ya - ¥b.

B yacTHOCTH, @fa)" = gm s mobsix a > 0, m, n € N.

> n£=’£
2. Ina nwodéeixa =20, b >0 \/; 0

3. Ilna mobrixa >0, m, ne N Y% = "Va.
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£
B uacraocru, "Va™ = %¥a™ gna mobeix @ > 0, m, n, k€ N

(oCHOBHOE CBOMCTBO KOpPHSA).
m

Onpegenenne.Ecima>0,me Z,ne N,toa" =%Va™; ecau
m

m,ne N, 00" =0.
1

B vactrHOCTH, ecin a 2 0, n € N, a” = Ya.

CBOWCTBA CTEMNEHU C PAUUOHAJIbHBIM MOKAS3ATENEM
1. Ins mo6oroa >0, r e Q, re @ a"* -a®» =a* ",
2. Ina awboroa >0, r e @, r€ @ a™ : a*» = a" ™",
3. s moboroa >0, r e @, r; € @ (a*)? = ah,
4. Mua mobeix a > 0,b>0,re @ (ab)y” =a” -b".
r r
5. na awobuix a > 0,b>0,re @ (9.) = .Z_,
b r
O6paTuTe BHUMAaHHNE HA TO, YTO BhIPAXKEHHE Yx oIpejieJIeHO IJis
1

Bcex x € R, a BuIpaxkenme x2 — ToabKo Asa x > 0,

NMoaroTtoBuTEeNnbHbIW BapuaHT
1. HajigTe 3HaUeHME BHIPAYKEHUA:
a) ¥125 - ¥-V64 +¥/-1; 6) &/(-4)® + 3/(-2)°.

2. Briauciaure:
1

1 fd
3

= 1
3 1
a) 1/-64 : (3%) . 6)¥3-iT- (34 172)
3. ¥YmpocTuTte BrIpaskeHue:

_2\L5
a) a3-3\ffz—2-£a 3) ; 6) Va - Va - ¥Yava .

(a2)?

4. BrIHeCHTE MHOKHTEJb H3-II0J 3HAKa KOPHJA:

a) ¥2747p'0; 6) 4/9a°b'2, rme b < 0.

2

5. CpasHure 8a? u a§, ecJIn:
a)a=0,12; 6)a=1,2.

68



. Perrure ypaBHeHHe:
1 1

a)x®+x°—56=0; 6)x2—x!-12 = 0.

. Brrumcsiure 3HaveHMe BeIpakeHHus a® + 3a, ecan

a=§/\/§+1—§/\/§—1.

1 1

3 3
. Hoxaxwure, uro umcno 4° — 2% gBnserca xopmem ypaBHeHHs
x+6x-2=0.

. CyuiecTByeT JM TPEYTOJBHHK, CTOPOHBI KOTOPOrO DABHEI YHCJIAM
11 1

28,35 u 7392
BapuaHnt 1

. Ha#ignte 3HaueHNe BEIpAYKeHUS:

a) V128 -1 + Vo +3-8; 6) §/(-3)8 + 3/(-2)%.

. Beruncaure:

1 L

_: 1
a)i/@:(zi)z; 6)3\/J§—2-(2+35)3.

. YIOpocTHuTe BhIpa)KeHHUE:
1 2

a)———ag' a-a?, 6)4a-5a2-3a\/a
’ .
18/,4 . 403

. BrlHecHTe MHOMKHMTENbh U3-TOJ 3HAKA KOPHA:

a) V-4x%;  6) V5a%b'2, re a < 0, b > 0.
1

. CpaBHurte Va3 u aE, ecau:

a)a=0,3; 6) a = 3.

. Pemnre ypaBHeHue:
1 1

a) x6 — 4x3 - 5 = 0; 6) x2 — 2x1 -3 = 0.

3
a
. BelynciuTe 3HaueHUE BBIpaXXeHud —— — a, eCJIu

3
a =2 +3+¥3 -2

1 1

3 1
. Tokaxxure, uro umeno 5° + 25° sBaserca KOpDHEM ypaBHEHHS
x®-15x-30=0.

69



9. CyuiecTByer JIM TPEYyroJIbHMK, CTOPOHLI KOTOPOr0 PABHEI YHCJIAM
11 1

22, 4° u15°?
BapuaHTt 2
1. Haiigure 3HayeHUe BHIDAYKEHUSA:

a) ¥64 + Yo - V1 + ¥-27; 6) 12/(-3)1° + I(-4)".

2. Briumcisure:
1

1 Z
3

_Z 1
a)ﬁ:(%)z; 5)3\/3-\/i6-(3+105)

3. YopocTuTe BhIpajkeHue:

XA
S FET AL AR <

a4

4. BriHecuTe MHOXXUTEJb U3-II0J 3HaKa KOPHA:
a) V-9x?; 6) V7a'b®, rne a < 0, b < 0.
1

5. CpaBHuUTE 5\/(72 7 aE, ecJIu:
a)a=0,7; 6)a="1.

6. Pemure ypaBHeHUe:
1 1

a) x5 — 2x3 — 3 = 0; 6) x2 — 4x* -5 = 0.

7. BrluncoauTe 3HaueHMe BhIpaxkeHus a® + 3a, ecam

a=%5+2-35 -2

1 1
8. lokayxute, uytro umciao 93 — 33 aABNgeTCs KOPHEM ypaBHEHHA
x34+9x-6=0.

9. CymecTByer ju TPEYroJbHUK, CTOPOHBI KOTOPOro PaBHBI YHCJIAM
1 1 1

3%,9° u31%?
Bapuaur 3
1. HaliguTe 3HauyeHHe BbIPa’KEeHUS:
a) 8256 + ¥-V27 + V-1; 6) 4/(-2)* '+ 3(-4)3.

70



2. Brruuciaure:

1 1

5

1
3 =
a) ¥/-243 : (3%) ;. 6) V10 - 2V17 -(10 +2- 172)
3. YupocTuTte BEIpajKeHHUE:

2
2 .3/ 2 (.15 3
a) & V¢ lga ) ; 6):#:12-4\Ja3~3\la2-\/;.
)
4. BriEecuTe MHOXKHUTEJb M3-I0J 3HAKA KODHSA:
a) V64ab2; 6) ¥243a5b'°, rge a < 0.

2

5. CpaBHuTe ‘1/(_1? " ag, ecJIn:
a) a =0,5; 6) a = 5.

6. PemuTe ypaBHeHHE:
1 1

a)xb +x3-12=0; 6)x2 — x* —42 = 0.

3
a
7. BoluuciuTe 3HaUEHME BRIPAYKEHUSA ? - a, ecJu

a=32+v5 +¥5 -2

1 1

8. loxkakuTe, 4YTO YHCJIO 93 + 3% aBiaserTcs KODHEM YpaBHEHHSA
x}-9x-12=0.

9. CymiecTByeT JIH TPEYroJbHHMK, CTOPOHEI KOTODOTO PaBHEI YHCJIAM
1 1 1

32,53 n15%?

CAMOCTOATESIbHAA PABOTA N2 19

UppauuoHanbHble ypaBHEHMUS
U HepaBeHCTBa

OCHOBHBIE CBEAEHWA

VYpaBHeHNs, CoZlepIKAIlHe NepeMEeHHYI0 MOJ 3HAKOM KOPHA WIN
IIepeMEeHHYI0O B OCHOBAHMH CTEIEHH C ADOOHBIM HOKAasareseM, HashI-
BAIOT UPPAYUOHAAbHBLMU,
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Cpexmn MeTOZOB pelIeHHH UppPAIlUOHANBHEIX YPABHEHHH OTMETHM
JBa IJIaBHBIX: 3aMe€HA IIePeMeHHO U 3aMeHa YpaBHEHHUA eMy DaBHO-
CHJIbHBIM ypaBHEHHEM HMJIM CHCTEeMOIl YpaBHEHHH M HepaBEeHCTB.

Ypasaenue %/f(x) = g{x) npu HeuérHoM n € N, n > 1 paBHOCHJIbHO
ypaBHeHHIO f(x) = g%(x). YpaBHenue %/f(x) = g(x) npu yéraom n € N,

g(x)>0
f(x) = g"(x).

HMHorga npu pelmeHMM HPPALMOHAJBHBIX YPABHEHHMH HCHOJL3Y-
IOT CBOMCTBA MOHOTOHHOCTH QYHKIMH (114 060CHOBAHMA €JUHCTBEH-
HOCTH HaWJeHHOro moAOGOpPOM KOpPHA). B HEKOTOpPBIX CJaydaAx IOpH
peIlleHMH UPPAIMOHAJIBHRIX YPABHEHHH NPOBOJAT HEPaBHOCHIbHBIE
npeoOpa3oBaHusl, MOCJE YEro BBINIOJHAIOT IPOBEPKY KOPHEH moAcTa-
HOBKOM B MCXOJHOE YpPaBHEHME.

HepaBeHcTBa, cogepikalue IePeMEeHHYIO IO 3HAKOM KOPHA HJIH
IepeMeHHYI0 B OCHOBAHWH CTEIleHH ¢ APOOHBIM IOKasaTejieM, Ha3bl-
BAIOT UPPAUUOHALLHLIMU.

IIpu pemeHuN HPPAOHOHAJLHLEIX HEPABEHCTB OOBIYHO HCIIOJIb3Y-
10T paBHOCHJIbHEIE peoOpasoBaHNA, MPUBOAANINE K DaABHOCHJIbHBIM

n > 1 paBHOCHJBHO CHCTEME {

HepaBeHCTBaM HJIH cHcTeMaM HepaBeHCTB. HepaBencrsa 4/f(x) < g(x)

unu i/f(x) > g(x) upm HeuéTHOM n € N, n > 1 paBHOCUJIbHEI Hepa-
BeHCTBaM f(x) < g%(x) uau f(x) > g"(x) cOOTBETCTBEHHO.

Hepasencteo %/f(x) < g(x) opm 4€THOM HATYPAJIHLHOM 7t PaBHO-

f(x) =20,
CHJIBHO cucTeMe { g(x) > 0,
f(x) < g"(x).
HepaBeHcTBO ’{/Tx) > g(x) opy 4ETHOM HATypaJIbHOM N DaBHO-
gx) <0 {g(x) >0,

CHJIbHO COBOKYIHOCTH CHCTEM {
f(x)=0 f(x) > g"(x).

MoAarotToBuTeNnbHbIW BapuaHT

1. Pemnre ypaBHeHuUe:
a)¥x-4=-3 B)Vx —4 = 2;
1
6) (x — 4)® = -2;; r)vx -4
2. Pemure ypaBHeHnue:
a)yvx2 -1 =x-2; 6) V2x +5 = 4 — x.
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. Hajinure xopHu ypaBHeHUSA:

a)Vi+V3+x =4 B) x2 + 11 + Vx2? + 11 = 42.
1 1

6)x* +4.-x*-12 =0

. Peurure HepaBeHCTBO:

x/x+3—1>
— 20 6) Vvx + 2 > 0,5x + 1.
a)5—\/94:+3 ) vx *

. Jloka)xuTe, 4TO He MMeeT KOpHeil ypaBHeHHe:

a)V2x+1+Vx2 +3 =1; 6)Vx +1 + Vx + 3 = Jx.

Bapunaurt 1

. Peminre ypaBHeHue:

a)3x/x+ = -1; B)vx +2 =1;
1
6) (x + 2)° = -1; r) vz + 2 = -1.

. Peminre ypaBHeHue:

a)vx? -4 =2x-1; 6)vVx -2 = 4 - x.

. HaiiiuTe KOpHU ypaBHEHHUS:

a)Vv6 - V2 + x = 2 B)x2 +7-+x2+7 =12.
1 1

6) x2 +x* -12 =0

. PeurnTe HepaBeHCTBO:

7 2
—_— <] — ey 6)vx +2 <4 —x.
8‘)\]x—1+5 5-+Jx-1 )

. Hokaxxure, UTO He MMeeT KOpHeil ypaBHeHUE:

a)V2x -3 + Vx2 +5 = 2 6) Vx + Vx + 1 = Jx —1.

BapuaHnt 2

. Peniure ypaBHEHME!:

a)3s/x—1=—3; B)Vvx -1 = 3;
1

6)(x-1° =-3 r)vr-1-=-3.
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. Pemnre ypaBHeHue:

a)Vx2 -4 =1-2x; 6)Jr+2=4-x
HajiguTe KOpHM ypaBHEHHA:

a) V3 +Vx -3 =2 B)x2+5+vx? +5 =12,
6) Vx - Vx -12 = 0;

Pemunre HepaBeHCTBO:

5 1
a) —<1- ———; 6)Vx -2 <4 - x.
)\/x+2+4 Nr+2 -4 )

Hoxkakute, uTo He UMeeT KOpHeil ypaBHeHUeE:
a)V3x +1+Vx2 +5 =2
6) Vx—1+vx +3 = Jx - 2.

Bapuwaunt 3

Pemure ypaBHeHue:

a)¥x +2 = -2 B)Vx +2 = 3;
1

6) (x + 2)° = -2; r)Vx +2 = -3.

Pemure ypasnernue:

a)vd —x% = x -2 6) V4 —x = x - 2.

. Haiiiure KOpHH ypaBHEHHU:

aA) Vb - V2 +x = 2; B) x2 + 8 - 2+/x? + 8 = 8.
1 1

6)x2 +2 2% -3 = 0;

. Pemure HepaBeHCTBO:

Vx + -3 5 oo 1
— 20 6) V2x -1 > x - 2.
a)2x/x+ -5 )

Hokaxxure, yro He UMeeT KOPHEH ypaBHEHUeE:

a)Jx2+3+J§xz+5=3;

6)Vx+1+Jx +3 =Jx + 2.
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CAMOCTOATEJIbHAA PABOTA N°¢ 20

TpuroHomeTpuyeckue @PyHKLUU

OCHOBHbIE CBEOEHWA

PaccMoTpuM OKpYKHOCTH pagmyca R ¢ meHTpOM B Hayajle KOOp-
mquaatr — touke O. Paguyc OA, coeAUHAONINN EHTP OKPYXKHOCTH C
TOYKOMH IepeceyeHUs OKPYKHOCTH M MOJIOMKUTENBLHOI'O HallpaBleHud
ocu abcrucc, HA3BIBAETCS HAuagbHbiM paduycom. IIpu noBopoTe Ha-
yanbpHOro paguyca OA BOoKpyr Touku O Ha HEKOTOPHIH yros O TOYKAa
A mepeiiaér B Touxky B. Paguyc OB Ha3BIBAIOT KOHEUHbLM DAJUYCOM.
IIpu noBopoTe HAYaNBHOTO pajguyca IPOTHB YaCOBOM CTpeJKe YroJj
IOBOpPOTa CYUTAIOT MOJIOKHUTEJBHBIM, 110 YaCOBOM CTpEJIKe — OTpH-
maTeJspHBIM. I'pagycHasa mMepa yrja IOBOPOTA (. MOJYKET BBIPAyKaThCs
JIIOOBIM YHCIIOM, T. €. O € (—00; +0),

I'pagycHyio Mepy J1060r0 yriia moBOpoTa . MOXKHO IPEACTABUTH B
Buze O = Oy + 360° - n, rae 0° < 0y < 360° u n — HeKoOTOpPOE IiEeJIOE
yneno. Ecam 0° < oy < 90°, To yros o sBiasAercsa yrjoMm I yerBepTn
(mpunaziaexkut I yerBepru), ecnu 90° < o < 180°, To yros o ABaAET-
cs yraom II uerBepTH, ecau 180° < 0y < 270°, To O ABIAETCA YIJIOM
IIT yeTBepTH, ecau 270° < oy < 360°, To yraom IV uerBepru. 3ame-
THM, 4TO yrusl Buza o = 90° - n, rage n — HEKOTOpOe IIeI0e YuCJIo, He
IpUHaJIekKAT KaKoi-11bo yeTBepTH.

¥Yros noBopoTa Ha4YaJbHOI'O pajgAyca, IPM KOTOPOM €ro IOJBHK-
HBEI KoHeIl (Touka A) onmchbIBaeT AYrYy, PaBHYIO paawnycy, HaabiBa-
ercss paduanom. Utolbl BHIPA3UTh YroJ IIOBOPOTAa O. B pajuaHax,
HYXXHO AYTYy OKDYXXHOCTH l,, KOTOPYIO OIMCHIBAET TOYKa A, pasze-
L _ no
R~ 180°

= 0,017..., pagmaHHada Mepa pas3BEPHYTOro yrJja

JIATH Ha pajguyc, T. €. B uacTHOCTH, pagMaHHAsA Mepa yrja

o T
B 1° paBHa 180
(180°) paBHa umcny 7. 'pagycnasa mepa yrja B 1 paguad paBHa
180° _ 57e,
T

IIpu moBopoTe HauanbHOTO paguyca OA BOKpyr Touku O Ha He-
KOTOPBIH yroJ ¢ TouKe A GYAeT COOTBETCTBOBATDH UHCJIO Py = %. Ta-
KHM 0o0pa3oM, KaXXAOMY YHCIY Py, PABHOMY IJIMHE COOTBETCTBYHOIEH
AYTH TPHUTOHOMETPHYECKOW OKPYIKHOCTH, CTABUTCA B COOTBETCTBHE
TouKa A, 3TOH OKpyxHOCTH. C APYroil CTOPOHEI, KAXKAOH TOuKe A,
TPUTOHOMETPHYECKOH OKPYXHOCTH COOTBETCTBYeT GECKOHeUuHOe MHO-
JKeCTBO UMCeJl BUAA p, = Po + 2nn, rae n = 0; t1; £2; ..., oTauuar-
OIUXCA Ha IeJIoe YHUCJIO YIrJIoB B 27 pajuaH.
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Puc. 3. TpuroromeTrpuiueckas OKPY#HOCTh

Ha pucyske 3 nokaszaHo, KaK OTJIOKHUTh HA TPUTOHOMETPHUYECKOH
OKDYKHOCTH YHCJA, COOTBETCTBYIOII[ME DAJHUAHHON Mepe OCHOBHBIX
YIJIOB.

Ecau npu moBopoTe OKOJIO Ha4Yaja KOOPAWHAT HA yroJ O, HAYalib-
HEI# paguyc OA mepexoauT B KoHeuHHIN paguyc OB, rae B(xo; Yo),
TO OTHOILIEHUE y_zg

% = sinoa. Ecau yros moBopoTa BhIpa)X€H B paguaHax (YHcjax), TO
sinx — uuciaoBaa ¢yHKua. E€ obmacTth onmpezeseHUs — BCe YHC-
Ja, o6iacTh 3HaueHMi# — orpe3ok [—1; 1]. AHamoruyso, OTHOIIEHHE
%o _
R
MU xe 00JaCTEI0 ONpe/iesIeHusA U 00JIacThIO 3HAUEHUH, KaK U Y QYHK-
K CHHYC.

AHAaJOrHYHO JAIOTCA ONpeAeIeHUsa OCTAJbHBIX TPUTOHOMETpUUe-
CKUX QYHKOUH:

manzenc: % = tg o; komanzenc: 2 = ctga;

Yo

Ha3bIBACTCA CUHYCOM Yyz2ara O H obosHauaercs

cos O (kocunyc yzaa () ABIAETCA YUCJOBOM (QPYHKOUEH C TAKHU-

R R
CeKanc: ;g = Sec 0l; KOCeKaHc: — = COSec 0.
Yo
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Puc. 4. JInana cuaycosB

2n x

Puc. 5. JluauAa KoCHHYCOB



O6sacTh onpejieieHMA TAHTeHCA U CeKaHca — Bce YHCJa, KpoMe
s
quces BUAA 3 + mn, roe n — awoboe mesgoe YHUCIO, a 00JIACTH OIpe-

AeJIeHUA KOTAHreHCAa M KOCEeKaHca — Bce YHCJIa, KpOMe YHCeJ BHja
mn, rae n — Ja0boe mexoe auciao. OdsacTei0 3HAUYEHHH TaHTeHCA M
KOTaHTeHca ABJIAIOTCA Bce umuciaa. OOsacTei0 3HaAYEHHH CeKaHca H
KOCekaHca — MHOKecTBO (—o°; —1] U [1; +o0). ITockoabKy cekaHC
M KOCEKaHC BHIPAXKAIOTCA Yepe3 KOCHHYC M CHHYC COOTBETCTBEHHO

V3

Puc. 6. JIuHEAA TAHreHCOB
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1 1
dopmysaMu secO. = ——— U cosect = ———, TO (GQYHKIMH CEKaHC H
cos o. sin o

KOCEKaHC B IIKOJBHOM Kypce aire6pnl moxpobHO He paccMaTpHBa-
10T. IloCcKOJBKY KOTaHI€HC BBIpa)kaeTcd depe3 TaHreHc GopmyJioi

ctgo = tgLa’ TO PYHKIHIO KOTAHT'€HC PACCMATPHMBAIOT MEHEee IoAPOOHO.

3HayeHNs CHMHYyCa, KOCHHYCa, TAHIN€HCA X KOTAHI'EHCA JETKO 3a-
IIOMHHUTH C IIOMONIIbIO YHCJIOBOM OKpY»KHOCTH. Ha pucyHKe 4 mokasa-
HBI 3HaY€HUA CUHYCOB OCHOBHBIX YTJIOB, JiesKamue Ha oTpeske [—1; 1]
BEPTUKAJIBHON OCH KOODAMHAT. JTOT OTPE30K HA3HIBAIOT JUHUel cu-
Hycos. Ha pucyHEke 5 nokasaHnl 3HaUY€HHUA KOCHHYCOB, JieJKaImue Ha
orpeske [—1; 1] ropu3oHTANBHOIM OCH. ITOT OTPE3OK HA3KIBAIOT JUHU-
ell Kocunycos.

Ha pucynke 6 moxasaHbl 3HAYeHHWSI TAHI'€HCOB OCHOBHEIX YIJIOB,
Je)kame Ha BePTHKAJLHON KacaTelbHOM K TPHUrOHOMETDPHUYECKOM
OKPY’KHOCTH. OTY KaCATEJIbHYIO Ha3BIBAIOT JIUHUe maHzeHco8. AHa-
JIOTUYHO JIMHUU TAHIN€HCOB YCTPOEHA JUHUSA KOMAH2eHC06 — TOopH-

I
3OHTaJIbHasi KacaTeJbHasdA, IIpoxXoadAnias 4yepe3 TOYKY E TPHTOHOMeE-

TPUYECKON OKPYKHOCTH (PHCYHOK 7).
3aMeTnM, uTO BHIpa)keHHA (cosx)? M cos(2x) NPUHATO 3aIHCHI-
BATh KaK cosx M cos 2X COOTBETCTBEHHO.

1 y4 1
-3 -1 V3 0 V3 1 \3

Puc. 7. JIuauA KOTAHTEHCOB
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NoaroToBuTEenbHbI BaAapuaHT

. YIiIOM KaKoil 4eTBepTH SABJAETCA yIroJ IMOBOPOTA O, €CJIH:

a) o = 175° 5) o = 2% ) o= 8?
6)o=-359°  1)a=-19

. BripasuTe B paguamax yros moBOpOTa HAYAJLHOIO pagUyca:
a) 115°% 6) —150°; B) 585°; r) —1260°.

. BripasuTe B rpagycHO# Mepe yroJ IIOBOpPOTA:
a) %"; 6) - 25“ 8) 2,5, 1) -0,3.

. N306pasuTe TPUIrOHOMETPHUUYECKYIO OKPYKHOCTBh U C €€ IIOMOIIbLIO

IOKaKHUTe, KAK HAWTH:

LT, 2m, o [_3r
a) sin 23 0) cos 3 B) s1n( ) )

Hso6pasnTe TPUrOHOMETPHUECKYIO OKPYKHOCTh M C €€ IIOMOIIBIO
IOKaXXUTe, KaK HalTH:

a) tg%; 6) ctg 2?”; B) ctg (—?T“)

. Haigure sHaueHMe BRIpA)KEHUA:

a) sin 30° - cos (~60°) — sin?135° + V3 tg(~720°);

3sin? (—g) ~2cos2 T

. JWE E

3n T
3 sin 4 cosgtg4

. CpaBHNTe HanboJblIee 3HAYEHME BHIpaXKeHHMA 3cosO — 2 ¢ HaM-

5 .
MEHbBIIMM 3Ha4Y€HHEM BhIDaXE€HHWA 2- —\/2—_8111 oL

. Haiigute Tpu 3HaYeHUs NepeMeHHOIl X, IPH KOTODBIX BBIMOJHS-

€TCs PaBeHCTBO SeC Ol = COoS X. 3amuIiauTe obimyo ¢GopMyTy TakKux
wuceI.

BapuaHur 1

VYriaoM KakKo# 4eTBEPTH ABJAAETCA yroJ IOBOPOTa Cl, €CIIH:

a) o = 930°; )a_l‘—’l‘- 1) o= 92
6) o = —2130°; r) o= --11%;
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. Bmpasn're B pagnaHax yroJ nmoBOpoTa HA4YaJbHOI'O pagHuyca:

a) 72° 6) —740°; B) 1020°; r) —920°.

. BelpasuTe B rpasycHOil Mepe yroJ moBOpOTa:

8n, _lin,
a) 5 6

3’ B) 0,5; r) —4.

H306pa3uTe TPUrOHOMETPHYECKYIO OKPYKHOCTE U C €€ IIOMONILIO
MOKAXKHUTE, KAK HaMTH:

T, 3r, . {_5m
a) sin 3 6) cos4, B) sm( 6)'

HN306pasuTe TPUIOHOMETPHUUYECKYIO OKPY2KHOCTb M C €€ ITIOMOIIBIO
OOKaXHUTe, KaK HANTH:

a) tgg; 0) ctg %n; B) ctg (——565)

Haiigure 3HaueHNe BHIDAYKEHUA:

a) 255in 90° + 3 cos180° — ctg 45°

—_ o + 3 O,
405 270° + sin 270° + tg 180° _ 508907 + sin60%

+ctg§-tgg.

3sin - cos < sin

3
T T T
4 4 6

Yraxkure HanboJblllee ¥ HAMMEHbIIIee 3HaAYEeHNe BLIPDAKEHNS:
a) 2 + 3sinx; 6) 3 — 2cosx.

Haﬁnn’re TP 3HaYEeHNsA HepeMEHHOfI X, OIPH KOTOPHIX BBIIIOJHA-
€TCs PaBEeHCTBO ctg x = cosx. 3amuinuTe o0y GHOpMYyIy TAKUX
YHceJ.

BapmaHTt 2

YrioMm Kaxkoil 4eTBEPTH SBJIAETCA Yrol IIOBOPOTA O, eCJIH:

a) o = 890°; B)n=%; po=117?
6) a=-2310°5 r)n= —1352“;

BrlpasuTe B pagnaHax yroJ:
a) 18°; 6) —650°; B) 1280°; r) —780°,

. BripasuTe B rpagycax yroJ IIOBOpPOTa:

a)isﬂ; 6)—1—?; 8)0,7; ) -5.
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4. W306pasuTe TPUrOHOMETPHIECKYIO OKDPY’KHOCTDh M C €€ IIOMOINBIO
MOKAa’KUTe, KAaK HAUTH:

., 5m, . _2_1:)
a) sin &3 6) cos 6 B) sm( 3

5. N306pa3uTe TPUTOHOMETPHYECKYIO OKPYKHOCTDh U C €€ MOMOINbIO
NOKAaYKHTe, KaK Ha¥TH:

a) tg g; 0) ctg %’—t; B) ctg (—%’t)

6. Haiiiure 3HaueHHe BHIDAKEHHUA:

a) 258in 90° + 4 cos 270° — tg 45°
cos180° + 4sin180° + 2 ctg 90°

— 5c0s90° + cos 30°;

3sin? T — cos2 T

6) 6 +tg%-ctgg.
ZsinEcosEcosE
4 4 3

7. Yraxkure HanboJbIllee U HaMMeHblIlee 3HAYEHNE BHIPAKEHHUA:
a) 3 + 2sinx; 6) 4 — Scosx.

8. HajianTe Tpu 3HaYeHHusA mepeMeHHOMN X, IPH KOTODHIX BHITIOJHA-
ercA paBeHCTBO tgx = sinx. 3amumure o0mIyI0 GOpMysay TAKUX
YHCeJI.

Bapuauntr 3

1. YrioM KaKoi 4eTBepPTH ABJSETCA YroJ IMOBOPOTA O, €CIH:

a) o =195% - B)a=%"; m o =57
6)o=-379°  r)a=-19%

2. BrlpaduTe B pajuaHax yroJj IIOBOPOTAa HAYANBLHOIO pajguyca:
a) 135°; 6) —330°; B) 475°%; r) —2160°.

3. BripasuTe B rpagycHO# Mepe yr'oJl IOBOPOTA:

aZ  §-Z%  p4s5 0T
4. Nzo6pasuTe TPUrOHOMETPHYECKYIO OKPYKHOCTh M C €€ IIOMOLIBIO
NOKAa)XNUTe, KaK HAUTH:

a) sin ?Tn; 6) cos 4—ﬂ; B) sin (—%).

5. M300pasuTe TPUrOHOMETPHYECKYIO OKPY’KHOCThL U _C €€ MOMOMBbIO
MOKasKHUTe, KaK HaWTH:

a) tg 54—n; 6) ctg 4?”; B) ctg (—%15)
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6. Haijinure 3HaYeHNe BRIPAYKEHHUA:
a) sin 60° - cos (—-30°) — sin2135° + V3 tg (-720°);

5 sin? (—g) — cos? % . -
O g + (5ot (-5}
3

. T
3sin — cos - cos
4 4

7. CpaBHuTe HauboJIblllee 3HAYEHHME BBHIpAXKeHHA 2cosO — 3 ¢ HaW-

N

MEHBIIINM 3HAYEHHEM BBIDAXKEHUA 2 - ? sin .

8. HaiizuTe TpH 3HaYeHUSA MepeMeHHOH X, IPU KOTOPHIX BBIIOJIHAET-
CA PaBEHCTBO cosec x = sin x. 3anummurte o6myio ¢hopmMysry TaKux
qucelI.

CAMOCTOATEJIbHAA PABOTA Ne¢ 21

Ceoncrea m rpadpmkm
TPUroHOMETpPU4EeCKuXx (QyHKUMN

OCHOBHbIE CBEAEHWUA

Jna no0bIX menslx B copaBeAJUBBI paBeHCTBa sin(o + 2mk) =
=sina, cos(a + 2nk) = cos a, tg (o + nk) = tg a, ctg(a + k) = ctga.

N3 cuMMeTpUH TOYEK TPHUTOHOMETPUYIECKON OKPYKHOCTH CJie-
OyIOT paBeHCTBa sin(—a) = —sina, cos(—a) = cosa, tg(—a) = —tga,
ctg(—a) = —ctga.

3HAKW OCHOBHbIX TPUTOHOMETPUYECKUX DYHKLNA

3HaKH CHHYCAa 3HaKn KOCHHYCa 3HaKH TaHreHca
3 A A

4
/ + - + - +

Onpepenenune. Ilepuodom pynrxyuu y = f(x) HaspIiBaeTCcA Ta-
koe uucyao T # 0, uro BMecTe ¢ a066IM x € D(f) BeprO (x + T) € D(f),
(x-T)e D()uf(x+T)=fx-T)= f(x).
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Ecan T — nepuop mauHo# ¢pyuxuum, ro uuciaa (—7T), 2T, (-2T) u
T. A. TaKKe ABJAIOTCA eé nmepuoxoM. CpeAn Bcex NEPHOAOB BHILEJIA-
I0T HaMMEHBIINN IIOJIOXKHUTEJIBHBIN IIepUoJ — €ero Ha3hIBaIOT OCHO8-
HbuimM nepuodom (u uHOrga obosnauaror Tp). PYHKIUHN, UMeEIOIHE IIe-
pHYOABI, HA3BIBAIOTCA NepuoduiecKumu.

OcHOBHO# IIepHOJ CHMHYcCa M KOCHMHyca — 4YHCJO0 27, TAHreHca U
KOTaHIreHca — YHCJIO .

MoxHO nOKa3aTh, YTO eCJH OCHOBHOM mepuon ¢yHKOum y = f(x)
paBeH Ty, TO OCHOBHBEIM ME€PHOAOM PYHKIUHU Y = f(kx) ABIAsAETCA UHNC-

To k
m, rae — HEKOTOpoOe 4YHCJO.

Bce Tpuronomerpuueckue GyHKIUM He 06paTHMEI.

HEKOTOPBLIE CBOWUCTBA ®YHKUUWN y = sinx U EE TPAGUK

1. O6sacTh onpefesieHNsT — BCe YHCJA.

2. O6nacTts 3HayeHunit — orpesok [—1; 1]; dyaknusa orpaHu4eHa.
3. DyHKIMA ABJIAETCA HEUETHOM.

4. OyHKINA ABJIAETCA IIEPHOJUIECKON, OCHOBHOI IIepHOJ paBeH 27.
5. Hyau ¢pysKiumy — yucia Buza 1k, rage B — mo6oe 1esoe YHCIO.
T'padux PyHKIEY ¥y = sin x HaseIBaeTcA cukycoudoii (puc. 8).

AY

JIO

_n | 3n
\\" g ! g 2r 4
] 0 n T | X
| 2 |

Puc. 8

HEKOTOPLIE CBONCTBA ®YHKLMWN y = cosx N EE TPADUK.

1. ObsnacTs onpeeseHuda — Bce YHUCIA.
2. O6sacTp 3HayeHH — oTpe3ok [—1; 1]; dyHKIUMA OrpaHuYeHa.

A .
y y=sinx
. T
x=cosx=sm(x+?)
l —_—
T TN
n X N 3n
_T P on
2 4 \\ 2 /
Ve
/ // 0 kA TI:\\ // on x
7 2 D //
// \\_//
-1




3. ®yHKIUA ABJACTCA YETHOMH.
4. OYHKIVA ABJISETCA NePUOANYECKO, OCHOBHOM IIeDHOJ paBeH 27.

5. Hynu dyHEKnum — umncia Buja g + nk, roe k — mo6oe 1esoe

YHCJIIO.
I'paduk byEKIHH y = cosx (puc. 9) To)Ke HA3HIBAETCA CUHYCOU-

00il (T. K. ero MOYKHO IMOJYYHUTh U3 rpabuKa QYHKIUHK Y = sin x caBU-

T
IroM Ha 3 BJIEBO).

HEKOTOPBLIE CBOVMCTBA ®YHKLMMU y = tgx U EE MPAGUK

7
1. O6sacTh onpeAeIeHNs — BCe YHCJA, KPOME YHCeJl BUIa 3 + nk,

rae kB — mo6oe Iejioe 4HCIO.
2. O6nacTh 3HaYeHHUI — Bce YHCJA; GYHKIMS He OrpaHUYEHA.
3. DyHKOUA ABIAETCA HEUETHOH.
4. OyHKIUA ABIAETCS NEePHOAUIECKOH, OCHOBHOM IIEPHO/ PaBeH T.
5. Hynu oyHKIMM — uucjaa Buja k, rae k — moboe 1iejioe YUCIo.
I'padpuk bysknum y = tg x noxasax Ha puc. 10.

A

| | fy | |

| | | |

| | | |

| | | |

| | | |

| | 1 |

| | | |

| | | |
4 | | } >
3n | A 0 xi T 3ml x

-5 | 5 o | o |

2 | 2 | 2 | 2 1

| | | |

-1

| | | |

1 | a I |

| | | |

| | | J

Puc. 10

MoAroTOBUTENbHBIA BAPUMAHT

1. Hajinnte 3HaueHWe BHIDAMKEHUA:
a) cos (—30°); B) ctg (—405°);

_3m), s 22¢m
6) tg( j ) r) sm( 22 )
2. VrioM Kaxoit YeTBepTH ABIAETCHA YTOJ O, eCIIH:

a)sina <Quctga>0; 6)cosa>0wutgo <0?

3. HUccrenyiiTe Ha YETHOCTh-HEUETHOCTh PYHKIHIO!
a) y = x2cos x; 6) y = xcos?x; B) y = x cos x°.
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4. OnpegenuTe 3HAK BRIPAXKEHUA:

sin3—ncos5‘n
a) 5 3. )cosa+tga
¢ ( 71t) ’ ctg o
Sy

€CJI 0. — YroJl BTOPOil YeTBEPTH.

5. Haiigure obiacTh 3HaUeHHH QYHKIHUHU:

a)y=2«/§—3cos§; 6) y = |2V2 - 3sin 2x].
6. Haiinure ocHOBHOI mepuoa GyHKIUHU:
a) y = cos4x; B)y = 2tg%x;
= sin(x - &) =ctg(ly - 30
6) y = sin (x 4), ny ctg(2x 7 )
7. 3anumure BHyau GyHKIMHK:
a) y = cos4x; B) Yy = 2tg%x;
= sin(x - &) =ctgly - 30
6) y = sin (x 4), ry ctg(gx 7 )

8. Hoxaxure HepaBeHcTBo 0,5 < cos(sina) < 1.

Bapuaunrt 1

1. Haiigure 3HaueHUe BhIpasKeHUA:

a) sin (—30°); B) tg (—405°);
3n). _22n
0) ctg( 2 ), r) cos( 3 )
2. YrJ0M KakKoif 4eTBEpPTH SABJIAETCS YroJ ., eCJu:
a) sina < 0 u ctga < 0 6) cosa < 0 m tgo > 0?
3. UccnenyiitTe Ha YETHOCTH-HEUYETHOCTL HYHKIUIO:
a)y=x?-tgx; 6) y=x-ctg?x; B) y = x - sinx?2.
4. OnpejennTre 3HAK BHIPAXKEHMS:
sin 2n cos 2n
a) —9 3. 6) S’ﬁ‘lf_‘.&‘a’_o_‘
¢ (_ T ) sin o
g\

€cJi 0. — YroJl TPpeThel YeTBepTH.

5. Haitgure objaacTh 3HaYyeHUH GYHKIHH:
a)y =2 — 3|sinx|; 6) y=|2 - 3cosx|
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. Haligure ocHOBHO# nepuos GyHKIIHUH:

a) y = sin 3x; B)y=—2-ctg§;

6) y = cos (x + g), r)y = tg (—2x + %’E)
. Sanumure Hyan QYHKIUHK:

a) y = sin 3x; B)y = -2-ctg %;

6) y = cos (x + -g), r)y=tg (—2x + 57—“)

IloxasknTe HepaBeHCTBo |tg (cos )| < v/3.

BapuaHt 2

HaiiguTe 3HaUYeHHE BLIPAYKeHHUS:
a) cos (—60°); B) ctg (—390°);

6) tg (—‘%"); r) sin (-%).

. ¥YrJIOM KaKOH 4eTBEDPTH SBJAETCH Yroja O, eCJIH:

a) sina < 0 u tgoa > 0; 6) cosa < 0 n ctgoa < 07

. UccnenyiiTe Ha YETHOCTH-HEYETHOCTE (PDYHKIIHUIO:

a)y = x? - sinx; 6) y=x-tg2x; B) y = x - ctg x2.

N Onpene.nm*e 3HAaK BBIPDaMKeHU:

. 5T 3n
a) Sin ~g= €08 7= 6) sino + tga
¢ ( 31t) ’ cos o
g\

€CJIM 0. — YTOJI YeTBEPTOM YeTBEPTH.

. Haiigure obsacTh 3HaueHnH QyHKIUHU:

a) y = 3 — 4|cos x|; 6) y=|3 — 4sinx|.
. Hai#ijure ocHOBHOI nepuosa QyHKIMM:
a)y = cos%x; B) y = —4tg3x;
0) y = sin (x + :%Tn)’ r) y = ctg (—Zx - 3?11)
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. 3amuIINTe HYJH QYHKIMU:

a)y = cos%x; B) y = —4tg 3x;
6) y = sin (x + %Tn), r) y = ctg (—Zx - 3?“)

. Jokaxxure HepaBeHCTBO |ctg (sin )| > 1

V3

Bapuwaurt 3

. Haiigure 3HaueHHe BRIpAXKEHUA:

a) sin (—60°); B) tg(—-390°);
_sm), (-2x)
6) ctg( 5 ), r) cos 1)
. YrioMm KaKoil YeTBepPTH SBJSIETCA YroJ O, eCJIH:
a) sina > 0 uctga > 0; 6) cosa < 0 u ctga < 0?
. HccnenyiiTe Ha YETHOCTH-HEUETHOCTh GQYHKITHIO:
a)y=x? - ctgx; 6) y = x - sin?x; B)y=x-tgxZ
. OnpenenuTe 3HaK BhIPAXKEHHU:
. 3n n
sin = cos o7 cos o — tg o
a) ——; 6) —————
¢ (_ 3&) sin o
E\7 4

€CJIM Ol — Yr'oJl 9eTBEPTOIl UETBEPTH.

. Haiigure obinacTs 3HauYeHUH QyHKIIUHA:
COS(S); 6)y=‘4\/§—7-sin(n—5x)’.

. Hajizute ocHOBHO#H mepHoJ GYHKIUHU:

a)y = 43 - 7.

a) y = sin (~2x); By =-LtgX;

6) y = cos (-x - g), r) y = ctg (2x + 2?7:)
. 3anuumnTte HyJau GyHEKIUH:

2) y = sin (~2x); By =-5tgd;

6) y = cos (—x - g), )y = ctg (2x + %)

. JlorkasKkuTe HepaBeHCTBO |\/§ sin (cos (x)| < 1,5.
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CAMOCTOATESIbHAA PABOTA N2 22

OCHOBHble TpUroHometTpuyeckue ¢opmynbi

OCHOBHbIE CBEOEHU4A
Jna npuBefeHUS BRIpAXKEHHI BHAA sin(%ki(x), cos(%k—ia),

tg (%k + 0’.), ctg (%k + oc), rae B — HeKOTopoe Iiejioe YHCJO0, O — YToJ

I gyeTBepTH, K BBHIPa’KEHHAM BHAa isino, *coso, ftgoa, tctga uc-
OOAB3YIOTCA (Qopmyav. npusedenusi. PopMysbl NPUBEJAEHUA JIETKO
3aIIOMHUHAIOTCA C IIOMOINLI) MHEMOHHYECKOro mpaBuia: 1) ecam or-
OpacheIBaeTCA IeJioe YKUCJO T, TO B NMPaBOi yacTH (POPMYJIBI 3AIHCHI-
BaeTcsa Ta Ke (QYHKIINA, ecJH OTOpPachIBAETCA <«IIOJIYIIEJIOE» YHCJIO

k ..
BUJA % (k — HeuéTHOE 4YHMCJI0), TO Ha3BaHME QYHKIMHU MEHAETCS Ha

«KOQYHKIHIO» (CHHYC Ha KOCMHYC, TAHT€HC HAa KOTAHTeHC WU T. 1.);
2) B mpaBoif yacTH (OpMYJIBI CTABHTCSA TOT 3HAK, KOTODHIM HMeeT
nepBoHaUaNbHAA QYHKOHMS (YIUTHIBAA TO, YTO 00 — yroxa I uerBepTH).

OcHoBHble mpuzoHomempuiecKue moxcdecmea

(COOTHOIIEHUA MeXKJy TPUTNOHOMETPHUYECKHMMH (QYHKIMAMH OJAHOTO
apryMeHTa)

sinfo + cos?a = 1;

sin o .
= tgo (unu sina - seco = tga), rae o # inn,ne Z;

cos o B

cos o

sng - ctg o (mmm cosa - coseco = ctga), TAe @ # Mn, N € Z;

tgoc-ctga=1,mea¢”—2",nez;

1+tg2a = 1 (mnu 1 + tg2o = sec? ), rnea¢12t—+7m,ne Z;
C

os? o

1+ctg2a = (mam 1 + ctg?o = cosec®a), rne o0 2 nn, n € Z.

sin? o

MoarotroBuTenbHbLIW BApUMaHT

1. YopocTuTe BhIpayKeHue

tg(%ﬁ— oc)-tg(n+0c) - sin(m + oc)-co.s(g +oc).
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. JIOKasKuTe TOMKIECTBO

. YopocTure BhIpaKeHUE:

a) tgo ctga — sin®q; 6) (005#2(1 - 1) -ctg? o

Haiiqure 3HadYeHWs OCTAJBHBEIX TPUTMOHOMETPHYECKHX (YHKIUIA

yriaa B, ecau u3BecTHO, uTo tgf = —% u 3?“ < B < 2m.

\/g—Zsin% 1+2cos%
JIOK&)KHTE TOXOEeCTBO = o .
2005%—1 2sin§+x/§

sin 6° cos 12° sin 24° cos 48°
sin 138° sin 102° cos 84° cos 66°°

HajlinuTe 3HaUeHHE BhIPAXKEeHUSA

“ 2sinx + cosx
Haiigure ——————

Snx —Fcosz’ ecau tgx = 0,5.

Briuuciiure 3HaueHUE BhIDaXeHudA

(V1 - sin?153° + \/tg? 207° - sin? 207°) - sin 63°.

3Hasd, uTo sino + cos = 1,2, Halgure:
a) sino - cos o ; 6) sin®a + cos®a .

Bapuant 1

YopoctuTte BhIpa)keHue

tg(g- + oc) -tg(n-a) - cos(%ﬂ + a) - sin(m — Q).
YopocTute BEIpajkeHHe:
a) tgo - ctgo + tg?P; 6) sina - tgo + cosa.

HaliguTe 3HAUEHHA OCTAJBHBIX TPUIOHOMETDUYECKHX (QYHKIHMH

yria 3, eciu us3BecTHO, uTo ctgf = -2,4 u g <B<m.

I—Jgsin% 2+x/§cos%

\/gcos%—Z \/581!1%+1

tg 10° ctg 30° tg 50° ctg 70°
tg 20° ctg 40° tg 60° ctg 80°°

HaiiguTre 3HaueHue BHIPAXKEHMU S

2sinx + cosx

Haiinure ——M——
A 3sinx — 2cos x

, ecqu tgx = 2.
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. Brerunciure 3HaueHUEe BHIpaYKeHUA

cos170° - \/sin? 69° + cos? 21° - tg2 170°
cos 201° ’

. 3HasA, uro sina — cosa = 0,2, HaiiguTe:
a) sina - cosQ; 6) sin®a — cos®a.

BapuaHTt 2

. YHDOCTHTG BhEIDaXXeHue
ctg(2n - o) - tg(m - o) — sin (323 + a) - cos (21 — o).

YuopocTuTe BEIpakeHue:
a) tgP - ctgB + ctgZoy 6) sina + cosa - ctg .

. Haligjure 3HaYeHUs OCTAJIBHEIX TPUTOHOMeTPUYECKUX GYH

yria B, ecan usBectso, uto tgf = —-0,75 u %’t < B < 2n.

@—«/gsin% 1+\/§cos%
JlokasKkuTe TOMXIECTBO =

chos%—l ﬁsin%+\/§

tg 5°ctg 15° tg 25° ctg 35°
tg 55° ctg 65° tg 75° ctg 85°°

. HalinnTe 3HaYeHue BREIPAYKEHHUA

6sinx + Scosx

5
, x ==,
3cosx - 2sinx ecom tg 6

. Haitgure

BrruncianTe 3HaYEHUE BbIDaYXEeHHA

JsinZ 23° — cos? 67° - cos? 200°
cos113° - sin 340°

. 3Hasd, 4yto sina + cosa = 0,2, HainuTe:
a) sino - cos o 6) sin®a + cos®a.
BapuaHT 3

. YopocTuTe BhIpaskeHHUe

ctg(%’f + oc)'ctg(n— a) — sin(n + a)-cos(g+a).

. YupocTuTe BhIpakeHue:

tg o 2 9 <9 1
—_— 4 . + A .
a) tzo + clga cos® o 6) tg? o + sin?« P
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3. Halifure 3HaueHMs OCTAJbHEIX TPUIMOHOMETPHMUYECKHX (DYHKIUH

yria 3, ecau uaBecTHO, uTO tgf = —% u 3?“ <P <2m

l—xfﬁsin% 1+\/§cos%

4. [TokaXuTe TOMXIECTBO

\/écos%—l \/Esin%+1

sin 2° cos 6° sin 18° cos 54°
sin 126° sin 96° cos 108° cos 88°"

3sinx ~ 2cos x eciy tg x = 2
5sinx + 6cosx’

5. HaiiauTe sHaueHMe BRIPAXKEHHUSA

6. Haitaure 15

7. BriuncianTe 3HAUEHUE BHIPDAXKEHUSA

(\/1 ~ cos? 193° + \Jctg? 167° — cos? 167°) - cos T7°.

8. 3Hasd, uto sina — cos o = 1,1, HaliguTe:
a) sina - cos o 6) sin®o — cos®a.

CAMOCTOATESIbHAA PABOTA N2 23

DdopMynbl CNOXEHUS U UX CNeacTBUS

OCHOBHbIE CBEAEHWA

Dopmynet croxiceHus
cos(a + PB) = cosacosP — sinasin B;
cos(a — B) = cosacosP + sinosin B
sin(a + B) = sinacos P + cososin B;
sin(o — B) = sinacos P — cosasinB;
tg(oc+[3)=%,mea#g+nn,ﬁ¢g+nm,
a+ﬁ¢g+nk,n, m, ke Z

tga — tgP n T
—_— - _+ s _+
tg (o - B) T+ig th,mea:& 5t B+ 2 nm,

a—B;egmk,n, m, ke Z.

Popmyrbl 060iiH020 apzymenma

sin 20 = 2sinacos o
cos 200 = cos?0, — sin?a, mau cos 200 = 2cos?a — 1, ‘mamicos 20 =

=1 - 2sin?q;
tg2a=2ti rgea¢£+nnna¢ﬂ+n—k,n,kez.
1-tg2a’ 2 4 2
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Popmynrbl NOLOBUHHOZO APZYMEHMA

. O 1-cosa
sin—| = J—;
2‘ 2
o 1+ cosa
€oS = = \[———3
it
| ’ﬂ, rpe oo+ n + 2nn, n € Z,
1+ cosa
o _1l-cosa
wmtg-=————,rnea#nn, nc Z,
€3 sina 8
sin o
umm t =————,rAe N+ 2nn, n € Z.
g Ttcosa’ ™ ’
DOpMY N6l NOHUNCEHUS CMeneru
sin? o = 1- cos20c;
2
2 1 + cos 2a
cos? ot = ———,
2
DopMmYyibl YHUBEPCANBbHOIL NOOCMAHOBKL
1-tg2%
cosa=——l, rore#mn + 2nn, n € Z;
1+tg22
2
2tg%
sina:————a—,mea;tn+2nn,ne Z;
+te2 &
1+tg D)
2tgg
tgo=—2 rpea#m+ 2nn, ne Z.
1-tg22
2
Dopmynvt npeobpa3oéanusl CyMmMmsvl ULU PAIHOCMU
mpuzoHomempuyeckux yHKyuilL 86 npousgedenue
coso + cosP = 2cos TP Bcos 5 ﬁ;
coso — cosf = —2sin %+ Bgin 2B B;
2 2
+P ﬁ
sino + sinf = 2sin 2P 3 cos < 3
sino - sinf = 2sin & ; Bcos ;B,
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sin (o + B)

T A
+ = ~+nn,B#=+mm,n, me Z;
tga +tgh cosccosf’ rAe o # 2 m B 2 ’
tga—tgﬁzw med #~+nn,Bp£L+nm,n, me Z.
cosa.cosf’ 2 2

Dopmynb. npeobpa3osanus npouseedenus
MPUZOHOMEMPUYECKUX (PYHKYUIL 8 CYMMY UL DASHOCMb

cosacosP = %(cos (o0 — B) + cos (at + B));
sinasinf = %(cos(a ~ B) — cos (o + B));
sinacosf = %(sin (o — B) + sin (o + B)).

MoAroToBUTEeNbHbLIA BaApUaHT
1. Haiifnre 3HayeHne BhIPpAIKCHUS: '

3n 3n b
sm~cos— + COS*SIH*

4 12 4 12 2 2 T

a) ain18° 6) 1 — 8sin 16cos 16"

sin o + sin 2a + sin 3a
cos o + cos 2a + cos 3o

2. VhopocTure BrIpakeHHe

3. Haitgure:

T __8 3_1t
a)cos(g a),ecmlcosoc— 17 nT<Aa< 2

. T . 9 =

+ = == = ;

6)sm(a 6),ecnns1na 41,2<0L<1t,
2

B) tga, ecau tg( + oc) 3

4. Briuuciaure:

a) sin 105°; 6) cos —EE;

12

5. HaiiguTte ocTpele ymiel O ¥ 3 MPAMOYrOJAbHOrO TPEYroJbHHKA,
ecau sin 2o — sin (3 — B) = 1.

B) tg(—15°).

6. HoxkaskKTe ToxJecTBo sin3a = 3sina — 4sin®a.
7. Haitaure 3uauenune BeipakeHus cos 20° cos 40° cos 80°.

8. Haiigure Haumbosbilee ¥ HAMMEHbIEe 3HAYEHHE BHIPAKECHUA
\/5 sina — cos .
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1.

. YupocTuTe BhIpakeHuUe

BapuaHnTt 1

HaiiguTe 3HaueHNe BHIDAYKEHUA:

11; T
cos - cos — — sin - sin —
a) —6 ;2 (jt 12 6) sin 75° cos 75°.
sin E sin ﬁ

sin o0 — sin 3o + sin 500 — sin Ta

Yupocrute sLipaxenue cos o + cos 30 + cos 5o + cosTa
Haiigure:

T 15 3n

= - = <o< ==
a) cos(6 oc), eCIH COSQL = —I17, T < 3
6) sin(g + (x), ecau sino = :(1) g < o<
B) tg o, ecnu tg (E - cx) = l.

4 2

Beruucaure:
a) sin 225°; 6) cos Ig B) cos (—105°).

Haiigure ocTphie yriel O ¥ [ IPAMOYroJbHOTO TPEYrOJLHHKA,
ecau cos 20 — sin(o — B) =

sin3a + sina _ sin4oa

Jloka)KkuTe TOMKAECTBO = .
cos3a + cosa 1+ cosda

Haiignre 3HaueHMe BEIpasKeHUs cos 36° - sin 18°.

Haitnure HaubGonslnee M HauMeHbIee 3HAYEHUS BHIpAXKeHUS
2sina — 3cosd.

BapuaHTt 2

. Haﬁnn're 3HaYeHUe Bmpaoicemm:

T
Cos COS + sin - sin —

a) — 3 ;2 ?;: 12 6) 4 cos2210° — sin2210°.
COS].f2 + CcOS — 12

cos 0, — cos 30 + cos Ho.— cos 7o
sin a + sin 3a + sin'5a + sin 7o’
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. Haiigure:

T =15 3n,
a) cos(3 +oc), €CJIM COoS O = 17 T<o< 3

in(® ~40 n
6)s1n(5 oc) ecJiz sin o 1’ 2<Ol.<7t,

1

B) tga, ecm«ltg( +oc) 3"

. Briyucianre:

a) sin 240°; 6) sm 1 B) cos (—75°).

2

. Hatizure ocTpeie yrabl o0 M [} OPAMOYroJIbHOIO TPEYroJbHHUKA,
ecau cos 20 + sin(ae — B) =0

sin3o —sina _  sin4da
cos3c —cosow  cosda —1°

. JIOKa*KuTe TOKIAECTBO

. Haiigure 3HaueHMe BhIpa)keHHMs Sin 54° - cos 72°,

. Hajizure HaunOoJbIllee M HaMMeHbIlee 3HAYEHHUSA BHIPDAYKEHHA
3sina + 2cosa.

Bapuwaut 3

. HalignTe 3HaueHMe BBIpAYKEHUS:

sin -~ cos 3n +cos——sm§£
a) —10 20 10”20,
cos15°
T 4 T _ 4 T
6)2s1n12 cos® o7 sin 24/

sin 3a + cos 2o — sin a

. YopocTure BbIpa)keHune - .
cos a + sin 2a - cos 3o

. HaiiguTre:
a) cos(E + a) €CJIX CoS O = —i, n<o< 3—";
6 ’ 17 2
6) sin(E - oc) ecJu sindo = i, Tcacx ;
3 ’ 41’ 2

B) tgo, ecnu tg (— - (1) %
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4. Briuucaure:

a) cos 185° 6) sin %; B) tg (—75°).

5. Haitaure ocTpble yriabl O M [3 IPAMOYTOJBHOTO TPEYroJlbHUKA,
ecau cos o + sin(o — B) = 1.

6. HokaskuTe TOxIAECTBO cos 3o = 4cos®a — cosat .
7. Haiizure snHayeHue Buipaxkenus sin 10° sin 30° sin 50° sin 70° .

8. Haiinure HauOoJbIllee W HaUMeHbIIee B3HAYEHHUS BbIPAaKeHUS
sino + V3 cosa.

CAMOCTOATEJIbHAA PABOTA N2 24

OCHOBHbIE NMOHATUSA
n dopmMmynbi KOMOUHaATOPUKU

OCHOBHbIE CBEAEHUA

Onpenenenne. KoHeuHOe MHOKECTBO, B KOTOPOM YCTaHOBJIEH
TNOPAAOK €ro 3JeMEHTOB, Ha3bIBAIOT nepecmanoskoll. Hucao nepe-
CTaHOBOK U3 N 3JIeMEHTOB oboszHauaercs P,.

Yucao nepecTaHOBOK U3 711 3JIEMEHTOB MOYKHO HAUTHU 1o opMmy.ie
P, = n! (manomaum, aron!=1-2-3 - ... - (n = Dn).

Onpenenenue. Pasmewenuem ¥3 n 3JeMEHTOB KOHEUYHOTO
MHOKeCTBa 10 k, Tae kE < n, Ha3LIBAIOT YIIOPAJOYEHHOE MHOXKECTBO,
cojep:kaliee k 3j1eMeHTOB. UMcJI0 BCeX pPa3MeNIeHHil U3 71 3JIeMEeHTOB
1o k obosuauarr Af. U3 onpeneneHus ciefyeT, 4TO IBA pasMelleHUs
ABJIAIOTCS PAa3IUIYHBIMU, €CJIM PA3JIUYAIOTCA 3JIeMEeHTaMU UJIH IIOPAL-
KOM 3JIEMEHTOB.

Yucmo pasMelleHHt U3 n 1o k MOXHO HAUTH 1o GopMmyJie
A =n(n-1)(n-2)-...-(n~-k+ 1). Yio6Hee IOJBL30BATHCS APY-

n!
(n-Rr
n = k moJsiydyaeTcs YHMCIO pasMeLIeHWH U3 1 II0 71, KOTOPOe MOKHO
Haiitu o dopmyne A: = n! (HAIOMHUM, UTO IIO ONpPEAEJEeHUI0 PaK-
Topuajsia 0! = 1). Jlerko BugeTh, 4YTO pa3MelljeHre U3 71 IO 11 eCThb IIe-
peCcTaHOBKA U3 1 3JIEMEHTOB, U npu 3toM A? = P,. ITonesHoi Mmoxer
okasaTbcA Gopmysa AX = n . A::i.

Onpenenenue. IlogMHOMecTBa, COCTABJEHHBLIE U3 n JJe-
MEHTOB JAaHHOTO MHOKEeCTBA U coJep’Kallue k£ 3JeMEHTOB B Ka-
JOM IIOJMHOXKECTBE, HaSBIBAIOT COYEMAHUAMU N3 1N DJIeMEeHTOB
no k. B oTyinune OT pasMeIleHH, COUETAHUSA PA3BAMUYAIOTCH TOJIBKO

roi ¢hopMyIo¥ AJI8 YMcia pa3MelleHui U3 n mo k: AX = Ilpu
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anemeHTamu. Tak, mHo:xecrBa {a, b} u {b, a} — 310 OgHO M TO 3Ke
coyetaHue. Yuciao coueTraHuil U3 n 3JIeMEHTOB IO k£ 00603HaUaeTCsd

C:. Uuciao coueTaHMil U3 n 3JIEMEHTOB II0 kK HAXOZAT IO (GopMyJie
k !
n
Ch=2n ymck = M
"B " RNn - k)

Ypcno DOAMHOXMKECTB MHOXKECTBA M3 1 3JIEMEHTOB MOJKET OBITh
HalleH0O KaK CyMMa BCEX COYeTAaHWH M3 N 3JEeMEeHTOB N0 R Ipu
E=0,1,2,....,n,T.e. kak CO + CL + C2 + ...+ C2" ! 1+ C» = 2". 3a-
k+1
n+1l-

AT HOPMYyJbI JEerKo yBMIETL B TPEYroJbHOM Tabauiie, Ha3bIBaeMOM
«TpeyrojibHUK Ilackanisi» ¥ BhIpakaloiieil 6MHOMUAaJbHBIE KOdhdU-
IIUeHTHI IPU BO3BeJeHUM OMHOMA B CTEIleHb I.

MEeTHM, 4TO CIIpaBeJuBhl GopMyasl C2 = Cr % u Ck + CF*' = C

MoaroToBUTENbHbLIA BapnaHT

1. Hasigure:
a) P; 6) A%; B) C%.

2. CKOJIBKO YeTBIPEX3HAYHBIX YUCEJ, Y KOTOPBIX BCe NUGPHI pa3ind-
HbIe, MOYKHO COCTaBUTh U3 IUMDD:
a)l, 2, 3, 4; 6)0,1, 2, 3, 4?7

3. CKOJBLKO CyIIecTBYyeT Pas3jNyHbIX BAPUAHTOB PACIIMCAHUA YPOKOB
Ha OAWH W3 JHell Hemeauw A 9 KJjlacca, €CJIU B 3TOT JEeHb JOJIXKHO
ObITh 6 YPOKOB, IPpUUYEM JBaA IOCIAEIHUX — YPOKU (PUIKYJBTYDHI,
a ocTajbHble YPOKM — ajrebpa, reoMeTpus, GU3UKa U JHTepa-
Typa?

4. CKOJIBKO CYIIeCTBYeT BAPMAHTOB PAa3JIMUHBIX [TOCAJAOK TPOUX yda-
muxca Ha 7 ¢cBOOOAHLIX MeCT B KJiacce?

5. ¥V yuamuxca 9 Kuaacca 15 yue6HBIX npeameToB. CKOJIBKAMHU CIIO-
cob6aMM 3aBYY MOXKET COCTAaBUTb pacliucaHue YPOKOB AJd 9 Kjacca
Ha OJWH [eHb, €CJIM B 3TOT AE€Hb JNOJI’KHO OBITh C€Mb DAa3JIMYHBLIX
YPOKOB?

6. YV yuenuka u3 12 yueGHuKOB 3 yueOHUKA o MaTeMaTuke. CKOJIb-
KUMHU crocob6aMM OH MO’KeT BhIOpDaTh 6 yueOHMKOB, €CIM B KaiK-
IOBIIl U3 3TUX KOMILJIEKTOB JOJIKHBI BOUTU Bce y4eOHUKU IO MaTe-
maTtuke?

7. PemuTe B HaTypaJbHbIX YHCJIAX ypaBHEHHe —

8
Az _ 190,
A

BapuaHur 1

1. Haiigure:
a) B 6) A}; B) CE.
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CKOJIbKO TPEX3HAUHBIX YKCEJ, Y KOTOPBIX Bee HU(PLI pasInuduHbIe,
MOMHO COCTaBUTHL U3 UPD:
a)l, 3,5; 06)0, 2, 4, 8

CKOJbKO CYIIEeCTBYET Pa3/JIMUYHBLIX BAPDMAHTOB PACIIMCAHHA YPOKOB
Ha OOUH M3 AHeH Hemesu aasa 9 Kjacca, €Cl B 3TOT JeHb JOJKHO
OBbITH 5 YPOKOB, IIPHUYEM IIEPBLIM JOJKEH OBITh YPOK JIMTEPATYPHI,
a ocTajbHbIe YPOKU — anredpa, pusuka, uctTopusa u GusKynabTypa?

CKO.TII)KO CyllleCTBYEeT BapHMaHTOB Pa3JIMYHBIX IIOCAJOK ABOMX y4ya-
nxca Ha 6 ¢cBoOOAHBIX MeCT B KJacce?

Y yyammuxca 9 kiaacca 11 yyebHbIx npegmeroB. CKOJIBKUMH CIIO-
cobaMH 3aBydY MOXKeT COCTaBUTDb paclrcaHne YPOKOB IIs 9 Kjacca
Ha OJUH JeHb, €CJIU B 3TOT AeHb HOJKHO OBITH IIECTh PA3JINYHBIX
YPOKOB?

V yuenuka u3 10 yue6HukoB 2 yuebHuKa o MaTeMaTHKe. CKOJIb-
KUMU croco0aMy OH MOMeT BhIOPATh 5 YUEOHHKOB, €CJIH B KaxXK-
OBIF U3 9THX KOMIIJIEKTOB JOJKHBI BOUTH BCe YUeOHUKH IO MaTe-
MaTuke?

A A9

Peminre B HaTypasibHBIX YHCIaX ypaBHEHUE yE

BapuaHT 2

Hangure:
a)B;  6) A3;  B)CE.

CKOJIbKO TPEX3HAYHBIX YHCeJs, Y KOTOPbIX Bce NUGMPHI pPa3IUUHbIE,
MOJKHO COCTAaBUTH U3 HUDD:
a)2,4,8 6)0,1,5,9?

CKOJBKO CYIIeCTBYEeT PA3JIMYHbIX BADMAHTOB DACIUCAHUA YPOKOB
Ha OJHWH U3 JHEU HegesJH AaA 9 Kjacca, ecid B 9TOT JA€Hb JOJIKHO
OBITH 5 YPOKOB, MPUYEM BTOPBIM YPOKOM JOJIXKEH ObITH YPOK aJire-
OpBbI, a OCTaJbHBIE YPOKM — PYCCKUH sA3bIK, OMoJIOrudA, reorpadusa
1 QUBKYJILTYpa?

CKOJIBKO CYIIIECTBYET BAPHAHTOB PA3JHUYHLIX IIOCAJ0K TPOHUX yya-
mIuXcsa Ha 5 cBOOOIHBIX MECT B KJiacce?

Y yuammuxca 9 kjacca 12 yuyebHbix npegmeroB. CKOJIBKUMH CIIO-
cofaMU 3aByY MOYKET COCTABUTL pacHHUcaHUe YPOoKOB a9 xkiacca
Ha OJUH JeHb, €CJIU B 9TOT AeHb AOJPKHO ObITh IIECTh PA3JHUYHBIX
YPOKOB?

Y yuenuka u3 11 yue6HukoB 2 yuebHMKA M0 MaTeMaTHKe. CKOJIb-
KHMH cIIoco0aMu OH MOeT BhIOpaTh 6 yueOHHKOB, €C/IM B KaxX-
IBbIM U3 9TUX KOMILIEKTOB JOJIKHbI BOUTH BCe YUEOHMKHU IO MaTe-
Matuke?
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7. Pemrure B HaTypaJbHBIX YHCJIAX YpaBHEHHE

7T _ 5
A"—A3¥A£=109.

Bapumaut 3

1. Haiigure:
a) By 6) A%; B) C}.

2. CKOJBKO YeThIPEX3HAYHBIX YHCEJ, Y KOTOPHIX BCe MU PhI pa3any-
Hble, MOYXHO COCTaBUTL u3 nudp: a) 9, 8, 7, 6; 6) 6, 7, 8, 9, 0?

3. CKOJBKO CyIIecTBYeT Pa3JIMYHbBIX BADUAHTOB DACHHCAHUA YPOKOB
Ha OZMH U3 JHEeH HeJeau AadA 9 Kjacca, €CJIM B 9TOT JA€Hb JAOJIXKHO
OBITH 7 YPOKOB, IPUUYEM JBA MOCJAEAHUX — YPOKU (PUIKYJIBTYDHI,
a OoCTaJIbHBIE YPOKU — anrebpa, reoMeTpusi, UCTopus, reorpadus
U Jurtepatypa?

4. CKOJIBKO CYII[ECTBYeT BAPMAHTOB PA3JUYHBIX IIOCAOK YETBEPLIX
yyamuxcsa Ha 7 cBOOOJAHLIX MECT B KJacce?

5. ¥V yuamuxcsa 9 kaacca 15 yuebubIx npeameroB. CKOJIBKUMU CIIO-
cofaMu 3aByY MOXKeT COCTABUThL paclucaHie YPOKOB s 9 Kjacca
Ha OJUH JIeHb, €CJU B 3TOT JAEHb JOJIKHO OBIThH IIECTh PA3IUYHBIX
YPOKOB?

6. ¥V yuenuka ua 11 yueOHukoB 3 yuebHukKa no maremaruke. CKOJIb-
KHUMU cIioco6aMu OH MOXKeT BbIOpATh 7 yueOHUKOB, €CJIu B KaiK-
OBIH U3 9TUX KOMILJIEKTOB JOJKHBI BOUTH Bce VUEOHUKHU IIO MaTe-
MaTtuke?

AS
7. PemnTe B HaTYpaJIbHBIX YHCJIAX YpaBHEHHE TA_E’_ = 60.

CAMOCTOATEJNIbHAA PABOTA N2 25

InemMeHTbl Teopun BEepoOSTHOCTEW

OCHOBHbIE CBEOEHWA

CobbiTHE, KOTOPOE MOMKET IIPOU30UTH, & MOXKET U He MPOU3OUTH;
Ha3bIBAIOT CAy4alHbim coObITHEM. OTHOIIIEHHE YKCJIA OIIBITOB, B KO-
TOPBIX TIPOHUBOIIJIO JaHHOe COObITHE, K 00IleMy YUCJY BCeX IIDOBE-
JEHHBIX ONBITOB HA3BIBAETCHA YACMOMOL CIyd4arHOro coobiTus. Ecnu
B AJIVMHHOU CepHUU SKCIIEPUMEHTOB CO CJOyYalHBIMU HMCXOJaMU 3Hade-
HUA YacTOT OJM3KU K HEKOTOPOMY IIOCTOAHHOMY YHKCJY, TO 3TO YHC-
JI0O MPUHUMAIOT 34 BEPOSTHOCTEL AAHHOTO COOBITHA (CTAaTHCTHUUECKOe
olnpejeleHye BePDOATHOCTH COOBLITUA).

CobObITHsI, KOTOpbIe HENb3A pa3feuTb Ha 0oJjiee npocThble, HA3bI-
BAIOTCHA JJNeMEHMAPHbIMU cOObimusamu Uau ucxodamu. B pesyabrare
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oneiTa 00s3aTeJbHO HACTYIIaeT TOJILKO OLHO djieMeHTapHOe coOnITHeE,
TOJILKO OJHH HCXOZ. JJIeMeHTapHble COOBITHA, ITAaHCHI KOTOPHIX paB-
Hbl, Ha3LIBAIOT PABHOB803MOXCHbiMU. cxonpl, IPX KOTOPHIX HACTyMa-
eT HEeKOTOpoe COObITHEe, Ha3bIBAIOTCA 0.1G20NPUAMHbIMU A HACTY-
IJIeHUA JAaHHOTO COOBITHS.

Onpepenenue. Bepoamnocmblo cobbimus A HA3bIBA€TCHA OT-
HOILIIeHHe uyucia OJaronpuATHBIX A A MCXOJOB K YUCIY BCEX DaB-
HOBO3MOXKHBIX [JIf JaHHOTO cOOLITHA ucxoxoB. O6osnaueHue: P(A).
BepoATHOCTL COGHITHSA paBHA CyMMe BePOATHOCTeH 3JeMeHTapHBIX
CcOOBITHI, GJIArONPUATCTBYIOIUX dTOMY COOBITHIO.

Co6pITHE, KOTOpOEe IIPOMCXOAUT B JIIOOOM ciyuae, Ha3blBalOT 00-
cmosepHbim. BepoATHOCTD 4OCTOBEPHOTO cOOBITHA paBHa 1. CobuiTHeE,
KOTOpOe IIPH JAHHBIX YCIOBHAX ONBITA He IPOM3OHAET HHMKOIAA, Ha-
3BIBAETCSA HEeB03MOMN HbLM COOBITHEM. BepOATHOCTE HEBO3MOXKHOIO CO-
opiTuAa paBHa 0. CobGbITHe, BEPOSITHOCTH KOTOPOrO O4YeHb MaJa, Ha-
3BIBAIOT MAJ0BEPOAMHBILM.

Ecnn mekoTopoe ciaydyaitHoe cOOBITHE COCTABIAIT HECKOJIBKO dJIe-
MEHTapHBIX COOBITHHA, TO CyMMa BEPOSATHOCTE! BCeX 3JeMeHTapHBIX
cobuiTuil paBHa 1. CoOnlTHEM, NPOMUBONONONHbLM COOBITUIO A, Ha-
3BIBAIOT COOBLITHE, KOTOPOMY O6JIarONPHUATCTBYIOT BCE 3J€MEHTapHEIe
cobwITus, He GiaronpuATcTeyonue codbiTiio A. CoObiTHE, TPOTHBO-
OJIOXKHOe coOBITHIO A, o6o3HaualoT A. CobuiTus A U A Ha3bIBAIOT
B3aMMHO IIPOTHBOIOJIOKHBIMH HJIX JOIOJHEHUAMHU JPYTr AJA Apyra.
CnpaBegnuBo paBeHCTBO P(A) + P(A) = 1.

Ecau cobbiTusi A 1 B He mMeroT oOIuxX 6JIaronpusTCTBYIOIUX
3JIEMEHTAPHLIX COOBLITHI, TO OHM He MOTYT HACTYIHUTh OAHOBPEMEHHO
B XOJle OJHOr0 M TOro JKe ombiTa. Takue COOBITHS HA3LIBAIOT HECO-
8MECMHbLMU,

CoObiTie A U B HacTynaer, ecjJid HACTYHAeT XOoTA Obl OLHO U3 CO-
6pITHI A 1 B. 9T0 03HauaeT, uTO HacTymaer n1ubo A, nubo B, 1ubo A
u B BmecTe. BepoATHOCTL 06 beJMHEHIA HECOBMECTHBIX COOBITHH paB-
Ha CyMMe MX BeposATHOCTeil, T. e. P(A U B) = P(A) + P(B) — npaBuJo
CJIOXKEeHUA HEeCOBMECTHBIX COOBITHH.

Co0ObITHS, BePOATHOCTD HOABJEHUA KayK/JI0ro U3 KOTOPBIX HE 3aBU-
CHUT OT HOSIBJIEHUS UJIU He IOABJIEHUSA APYTOro COOBITHA, HA3LIBAIOTCSA
He3a8UCUMbIMU COOBITUAMHK. BepoATHOCTHE COBMECTHOrO MOSBJIEHUSA
IBYX HE3aBHCHMBIX COOBITHI paBHA IIPOM3BEJEHUI0 BEePOATHOCTH II0-
SIBJIEHUA KaXKJIoro cobulTusd, T. €. P(A N B) = P(A) - P(B) .

MoAaroToBUuTenNnbHbIA BapUuaHrT

1. meerca 35 kpacHeix u 65 cuHux mapoB. KakoBa BEpOsATHOCTh
coy4adHBIM 00pa3oM B3ATh CUHMH Imap?

2. IIaTe OMMHAKOBBIX LIAPOB IIPOHYMepoBaHbI mudpamu 1, 2, 3, 4,
5 u cioxeHsI B KOpoOKYy. Illapsr cayyailHEIM 0O6pa3oM 110 OZHOMY
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BBIHMMAIOT. KakoBa BepOATHOCTH TOro, YTO IMADPEI 6YAYT BRITAHY-
THI B OCJIefoBaTeabHOCTH 1, 2, 3, 4, 5?

M3 oudp 1, 2, 3, 4, 5 cocTaBada0T TPEX3HAUHOE YUCJIO C HEMO-
BTOpAMUMuUuCA nudppamu. KakoBa BepoATHOCTH TOro, uTo OyaeT
COCTaBJIEHO YUCJIO, KpaTHoe 57

B oxHolt Kopo6ke 18 TeTpazeil, 6 u3 KOTOPHIX B KJETKY, a4 B ApY-
roifi — 8 Terpajneit, 6 U3 KOTOPHIX B KIeTKY. 3 KOPOOKH BHEIHYJIH
no oaHoi Terpaau. KakoBa BepOATHOCTHL TOro, UTo 06e TeTpajgu B
KJIeTKY?

B mexe pabGorarorT ABa cTaHKA. BeposATHOCTH HOJOMKH B TeueHUe
CMeHBEI Ui ogHEoro U3 HUX pasBHa 0,05, a guaa apyroro — 0,08. Ka-
KOBa BEPOATHOCTb TOr0, UTO 06a CTaHKA B TedeHHe CMEHHI GyAyT
paboTaTh 6€3 IMOJOMKH?

K onmMmnouaze mo mareMaTuke rotoBarcid 20 AeBATHUKJIACCHUKOB U
15 pecaruxkaaccEukoB. KomaHaa moakHa HacuuThiBaTh 10 yeJio-
Bek. KakoBa BepoATHOCTBb TOro, 4YTO B KOMAHIE OKaKeTcA 8 HeBd-
THUKJACCHUKOB?

BapunaHut 1

Ha nonke mkoabHOMH 6UMGIMOTEKH CTOAT 15 y4eOHMKOB o MaTe-
MaTHKe U 35 yue6HuUKOB 110 pusuke. KakoBa BepOATHOCTD caydaii-
HBIM 00pa3oM BHIOpATHL KHUTY IO Qu3uKe?

IITecTs OAMHAKOBEIX IIapPOB HPOHYMepOBaHHI nudpamu 1, 2, 3, 4,
5, 6 u ciaokeHnl B KOpoOKy. IIlapsl ciyuailHEIM 06pa30M 1O OLHO-
My BhIHMMaOT. KakoBa BepOATHOCTHL TOTO, UTO IIApPHl OYAYT BHI-
HYTHI B NIOCJIEZIOBATEJLHOCTH YORIBAHUA UX HOMEPOB?

U3 mudp 1, 2, 4, 8 cocraBasior TpEX3HAUHOE YHUCJO C HEIOBTO-
palomuMuca nudpamu. Kakosa BeposiTHOCTL TOro, 4to OyaeT co-
CTaBJIEHO HEeYETHOEe JHUCJIO?

B ogHoiIt KopobKe 10 meTaneil, 2 U3 KOTOPHIX ¢ OpaxkoM, a B APYroit —
8 neraseil, 2 U3 KOTOpPLIX ¢ OpakoM. I3 KOpOOKH BEIHYJIH IO OTHOM
gerasn. KakoBa BepOATHOCTE TOro, YTO 00e JeTanu ¢ GpaKomM?

B nexe paboraloT aBa cTaHKa. BEpOATHOCTH IMOJIOMKH B ‘Te€UeHHE
CMeHBI JJ1sl OHOTO u3 HUX paBHa 0,25, a xn1a apyroro — 0,12, Ka-
KOBa BEPOATHOCTbL TOr'0, 4TO 00a CTaHKa B Te4eHUE CMEHHI OyayT
paboraths 6e3 mosoMKu?

K oauMmnouaze mo maTeMaTHKe TOoTOBATCH 24 HEBATHMKJIACCHHUKA H
18 mecaruxinaccuukoB. KoMaHzma Ao/KHA HACUHUTHIBATHL 15 ueso-
Bek. KakoBa BepOATHOCTL TOTO, YTO B KOMaHAe oKaxkerca 10 ge-
BATHKJIACCHUKOB?
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BapuaHTt 2

Hmeerca 15 kpacHeix u 35 cumHHX ImiapoB. KakoBa BepOATHOCTH
CAOy4YaHBIM 00pa3oM B3ATH CUHHI IIap?

IIIecTh OAMHAKOBLIX IIAPOB IIPOHYMepOBaHul nudpamu 1, 2, 3, 4,
5, 6 u ciaoxxeHnl B KopoOKy. IIlapsr cayyaliHEIM 06pasoM 110 OJHO-
My BEIHMMAalOT. KakoBa BePOATHOCTHL TOTO, YTO IAaphl OYAYT BHI-
HYTHI B IIOCJIEOBATEJILHOCTH BO3PACTAHUSA UX HOMEPOB?

U3 oudp 1, 3, 5, 8 cocTaBiaAIOT TPEX3HAYHOE YHUCJIO0 C HEIIOBTO-
paomumuca nupamMu. KakoBa BepOATHOCTH TOro, 4TO OymeT co-
CTaBJIEHO YETHOE YUCJIO?

B ogsoit Base 12 koHper, 4 U3 KOTOPHIX ¢ PPYKTOBON HAUMHKOMH,
a B Apyroi Base 8 KoHteT, 6 U3 KOTOPHIX ¢ GPYKTOBOH HAUMHKOM.
M3 kaskpo¥t Ba3bl B3AJIH mo ogHOM KoH(pere. KakoBa BepOATHOCTH
TOro, 4to 06e KOHMETHI ¢ PPYKTOBOH HAYUHKOMN?

JBa opyzusi crpeasior no uneau. IlepBoe opyave HOpaskaeT melb
¢ BeposTHOocThIO 0,9, BTOpOoe — ¢ BeposiTHocThIO 0,85. KakoBa Be-
POAATHOCTH TOTO, UTO, CAEJIAB IO OAHOMY BEICTPEJY, OPYAHS HE II0-
pasAT 1eib?

B kaszapMe HaxoxsaTcst 6 cep:kaHTOB M 28 DPAJOBBEIX BOEHHOCJIYIKA-
mux. [Ina BeIOJIHEHHUA 3agaHus Tpebyerca 8 conpar. Kakosa Be-
POATHOCTb TOT'O, UTO AJIA BHINOJHEHUA 3aJaHUsa OyAyT BeIOpaHEI 4
cep:xaHTa?

BapuanTt 3

Nmeerca 5 kpacHeix m 20 cuHux mapoB. KakoBa BepoOATHOCTH
cay4yaliHbIM 00pa3oM B3ATH CHHUI 1miap?

Bocemb 0fMHaKOBBIX IIAPOB NPOHYyMepoBaHel udpamu 1, 2, 3, 4,
5, 6, 7, 8 1 caokeHhl B KOpo6Ky. Illapsl cayuaiiHEIM 06pasoM 1o
ogHOMY BhIHMMAalOT. KakoBa BepOATHOCTH TOrO, YTO LIAPHEI OYAYT
BBHIHYTHI B IIOCJIEZJOBATEJILHOCTH BO3PACTAHUSA MX HOMEPOB?

W3 omudp 1, 3, 5, 7, 8 cocTaBAAOT TPEX3HAYHOE UHCJIO C HEMO-
BTOpARIMUMUCA IudpamMu. KakoBa BepOATHOCTH TOrO, 4YTO.OYIET
COCTaBJIEHO YETHOE YMCJIO?

B oxanoit kopobke 10 xapaugameit, 2 U3 KOTOPBIX KpacHble, a B
Ipyroit — 8 kapaHzjaiei, 3 ©3 KOTODLIX He KpacHhIe. U3 Kopo6ok
BBIHMMAIOT IO OJHOMY KapaHAaamny. KakoBa BepOsATHOCTH TOro,
4yTo 06a Kapasjaia KpacHble?

JBa opyaua cTpeJdarT Nno neiu. IlepBoe opyaue mopa<aeTr LiEeJb
¢ BepoaTHocTeiO 0,7, BTOpoe — ¢ BeposTHocThio 0,85. KakoBa Be-
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POATHOCTh TOrO, UTO, CAEJIaB I10 OJHOMY BBICTPENy, OPDyAUS HE IIO-
passar neas? KakoBa BepOSTHOCTL TOTO, YTO IIPH TEX YK€ YCJIOBHUAX
meab Oygmer mopaskeHa?

B kasapme HaxogsaTca 8 cepkaHTOB M 32 PAAOBBIX BOEHHOCJIYXKa-
mux. IInga BeimosHenus sagaHud Tpebyerca 10 conmar. Kakosa
BEPOATHOCTH TOTO, YTO JJIS BRINOJHEHUS 3aJaHusd O6yAyT BRIOPAHBI
2 cepxxaura?



KOHTPOJIbHbIE PABOTHI

. Bruiacuure, sBasderca au QyHxuua f(x) =

. ITocTpoitTe rpaduk dysaxuun y = x% — 4x + a,

. Iocrpoiite rpadux pysRIUN Y = ‘;

KOHTPOJIbHAA PABOTA N2 1

Mlhasa 1. DyHKUuMKU, nx cBOMACTBa U rpadpuku

MoparoToBUTEeNbHbIW BapuaHT

-1 = 3
(2x - 1) - (2x + 1) -

HOHM MM HEeYETHOH.

. TIpn kakoM sHaueHuM mapaMeTpa a GyHKuusa y = xZ + ax — 2

yObIBaeT Ha NpoMexkyTkKe (—°°; 3] m Bos3pacTaeT Ha NPOMEXKYTKe
[3; +o0)? y

Haiigute ob6iacTs 3HaYeHUH QYyHKIIUU:

a) f(x) = ——=

22 +2x+2

_ 4x+ 4
0= oo

ecau eé HaMMeHblllee 3HAa4YeHHe PaBHO 2. 01 x
. ITo marEOMY rpa®uKy KBagpaTHUYHON QYyHK-

uuu y = ax? + bx + c (puc. 11) onpeapenure

3HaKM K03(@UIUEHTOB a, b, ¢ U 3HAK JUC-

kpumuHanta D. Orser o0bscHHUTE. Puc. 11

dyuruua y = f(x), onpeaenéHHas Ha MHOYKECTBE BCeX HEMCTBU-
TeJbHBIX YMCeJ, ABIAeTca 4érHoi. HseectHo, uto mpu x = 0
byaromua sagaérca Gopmyoit f(x) = x2 — 3x + 2. ITocrpoiite rpa-
buK dyEKIMH Yy = f(X) ¥ ¢ ero MOMOIULIO OIIPEJEINATE:

a) HyJ QyHKIUHU;

0) BCce 3HAYEHHA apryMeHTa, IPH KOTOPHIX f(x) > 0;

B) IPOMEKYTKHA MOHOTOHHOCTH;

) MHOXKECTBO 3HaueHMH (YyHKUMUH. 3ajaiTe NAHHYIO (YHKIIHUIO
OOHOHI hopMyIIOi.

-2

\ H C ero nNOMOIIbIO YKaMXHN-

x-1

T€ KOJHMYECTBO PEIIeHUHA ypaBHEHHA ‘ ’ = a B 3aBUCHMOCTH OT
mapaMeTpa a.
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1.

2.

3.

Bapwaunrt 1

5 _ a5
Briacuute, ABasgercs U QYHKUIHUA f(x) = (2x + 3 + (2x - 3) 9eT-
X

HOM MJIM HEYETHOH.

Ilpu kakom 3HAYEHHH HapaMeTpa a GYyHKIUA y = —x2 + ax + 1
BO3pacTaeT HAa NPOMeXyTKe (—°0; —1] u yObIBaeT Ha OPOMEKYTKE
[-1; +o0)?

Haitnure o6n1acTs 3HaveHuil QyHKIMHU:

2 2x - 2
a) f(x) = ——=——; 0) f(x) = .
) 1) x2 -2x+3 ) 1) x% - 2x +2
4y 4. Tlocrpotite rpaduk byaxnun y = —x2 + 4x +
1 + a, eciu eé mHaubosbllee 3HAYEHHE DAB-
HO —1.

5. Ilo namHOMy rpadHMKy KBaapaTUYHOM DPYHK-
ouu y = ax? + bx + ¢ (puc. 12) onpegenuTe
3HaKH K03 PHUIIMEeHTOoB a, b, ¢ ¥ 3HAK JHC-
KpumuHauTa D. OTBeT o0bACHHUTE.

6. Oyuxuua y = f(x), onpeneséHHaa Ha MHO-
JKecTBe BCeX [AeMCTBUTEJIbLHBIX YKUCeJI, ABJIA-
eTrca HeuéTHo#. M3BecTHO, uTO mpu x = 0
dbyHKIHNA 3aKaéTca dhopMyIoi f(x) = x2 — 4x.

Puc. 12 IMocTpoiite rpadux pyHkinuu y = f(x) u ¢

€ro MOMOILILIO ONIpeieJINTe:

a) HyJIu QYHKUHH;

6) Bce 3HAUYeHUA apryMeHTa, IpH KOTOpheIX f(x) > 0;
B) OPOMEXYTKHX MOHOTOHHOCTH;

T') MHOKECTBO 3HAYEHUIT PyHKIHH.

‘ H C €0 OOMOIIBIO YKAXH-

ITocrpoitte rpaduk dyRKIUHU Yy = ’2; — 11

Te KOJIMYECTBO pPEelleHHUH ypaBHEeHUSA '_Zx_—

‘ = @ B 3aBHCHMOCTH OT
napameTpa a.

BapwaHTt 2
2x + 1) L, = 1)3

. BelacHuTe, ABaAeTca au GyHKIuUA f(x) = YéT-
x—2 x + 2
HOM MJIM HEUYETHOM.
Ilpy KakoM 3HaYeHHH HapaMeTpa a GYHKIuA Y = —x2 + ax — 1

BO3pacTaeT Ha OpoMexXyTKe (—20; 2] u yObIiBaeT Ha IPOMEIKYTKE
[2; +o0)?
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3.

. OyHKIUA Yy = f(x), onpeAenéHHass HA MHO-

Haiiaure obsacTh 3HaYeHH QYyHKIIUM:

@) =i 0 (1) =

ITocTpoiite rpaduk dyaknuu y = —x2 + 2x +
+ a, ecsiu eé HauboJplllee 3HAUYEHUE pPaB-
HO —1.

ITo nasHOMY rpaduKy KBaJipaTUYHOU QYHK-
nuu y = ax? + bx + ¢ (puc. 13) onpeaenure
3HaK#u K03duuueHTos a, b, ¢ U 3HAK qHC-
kpumubanTta D. OrBer obbACHUTE.

JKEeCTB€ BCEX JEHCTBUTEJBHBLIX YHCEJ, SB-
asieTcst yérHoit. MaBectHo, uto nmpu x = 0
dbysxnua sagaérca hopmyJoit f(x) = x% — x.
Iloctpoitre rpadur byHrkmum y = f(x) u ¢
€ero IOMOIILIO OIpefeJIuTe: Puc. 13
a) HyJau QYHKIIUY;

0) Bce 3HaYEeHUHA apryMeHTa, npHd KoTopmeix f(x) > 0;

B) IIPOMEXYTKHU MOHOTOHHOCTH;

r') MHOKeCTBO 3HAaUYeHUN DYHKIINH.

ITocrpoiire rpaduk bysruuu y = %—;—H H C ero IOMONIBI0 YKaXKH-

o X -
T€ KOJHNYEeCTBO PEeIIeHUN YPaBHEHHUA | "
X

ﬂ = G B 3aBUCHMOCTH OT

napaMeTpa a.

BapuaHnTt 3

_ 9y 4
(2x-3)* (2x +3) ——
x+1 x-1

Brisicuure, spaserca jau GyHxuusa f(x) =

HOH HJIM HEYETHOM.

. Ilpn kaxom 3HauenuM mapamerpa a dbyHkuus y = 2x2 + ax 4+ 1

yObiBaeT Ha mpoMekyTKe (—°; 1] u BO3pacTaeT Ha NPOMEKYTKE
[1; +o0)?

. Haiigure obaacTh 3HaUeHHH QYHKIAK:

VD=

2x + 1
2 +x+2

i 0) flx) =

. ITocrpoiite rpadpux pyaruuu y = x2 + 2x + a, eciu eé HAMMEHb-

1Iee 3HauyeHue paBHO —2.
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. Pemmure HepaBeHCTBO

. Pemure ypasnenne x? — 4|x| - 2 =

ys 5. Ilo ganuHOMYy rpadHMKy KBagpaTU4yHol QyHK-
uuu y = ax? + bx + ¢ (puc. 14) onpezenure
3HaKM Koa(dunueHTos a, b, ¢ 1 3HaK AUC-
KpumuHaHta D, OTBeT 00'BbACHUTE.

6. Pyuknusa y = f(x), onpeseséHHaa Ha MHO-
JKeCTBe BCeX IeHCTBUTEJLHBIX YHCEJ, SAB-
aderca 4érHoii. MaBecTHo, uro mpu x = 0
dysxnua sagaérca opmyoi f(x) = —x% —
— 3x + 4. IlocrpoiiTe rpadbur GyHKIHHA
Y = f(x) 1 ¢ ero IOMOIIBLIO OIpELEIUTE:

a) HyJau GYHKIIUH;

6) Bce 3HAUEHUS APryMEHTAa, MPH KOTOPBIX
f(x) > 0;

B) IPOMEXYTKH MOHOTOHHOCTH;

I') MHOXXECTBO 3HaYeHHH (QyHKuuu. 3afaiiTe JaHHYIO (DYHKIIHIO

oAHOM dopmy.JIoil.

Puc. 14

IToctpoiite rpaduk dyHKIMYN Yy = ;{—;’ M C er0 OOMOIIBIO0 YKaXKHUTe

x+1‘

KOJIHNYeCTBO PellleHnil ypaBHEeHUs ‘x 5

= d B 3aBUCHMOCTH OT I1a-

pamMeTpa a.

KOHTPOJIbHAA PABOTA N¢ 2

naBsa 2. YpaBHeHUs U HepaBeHCTBa
C OQHOM nNepeMeHHOW

MoaroroBuTenbHbIA BApUaHT
(x® - Tx - 8)(x — \/6_3)3
(x + 2)%(4 - x)

15
x2 — 4lxl’

2 0.

. Haitgure obyacTs onpegeneEusa QyHKIUA

y=V2+x-x2+_ L
V20,5 - x| -5

Pemure ypasaenue x! — 4x3 — 23x? + 24x — 3,=0 pasnoxenuemM
Ha MHOXXHTEJIH (MOXKeT ObITh, METOAOM HeOIIpeJeIéHHBIX Koaddu-
IIMEHTOB).

108



2x2—5x—5lx—3|+17<1.
x2+x+2

. PemuTe HepaBeHCTBO

. HaiinuTe Bce 3HaueHuWsA mapaMerpa b, IPM KOTOPHIX ypaBHEHHe
x2 + (26— 1)x — 4b - 2
V222 — 3x + 1

= 0 UMeeT POBHO OOUH KOPEHB.

Bapuant 1

(x% — 6x + 8)(x — 2)° >0
(x + 455 - x)°

. PemnTe HepaBeHCTBO

2

. Pemure ypaBuenume 3x2 — 2)x|+ 2=—°25 .
yp || 322 _ 2lxl + 1

. Haigure obaacts onpenesnieHua HyHKIUN
1

J¥? —3x-10

. Pemure ypaBuenue x! + 2x3 — 14x% — 11x — 2 = 0 pasnoskeHueM
Ha MHOKHUTENH (MOKeT GhITh, METOLOM HeollpeAesIEEHbIX Koaddhu-
IIEHTOB).

y=+ox+1+

2x -1 -3lx-1U+3 _ 4

. Pemnre HepaBeHCTBO 5
(x-12%+1

. HaiizuTe Bce 3HaueHUs IapaMeTpa b, IPDH KOTOPEIX ypaBHEHHE
x% - (2b + 3)x + b2 + 3b
x2 -9

= 0 yMeer POBHO OAWH KOPEHB.

BapuaHnrt 2

(x2 — 4x - 5)(x + 1)2 S

. Pemnre HepaBeHCTBO 5 =
(x + 2)%(3 - x)

21
. PemuTe ypaBHenue x2 — 4|x|+ 6 = ——5——,
yp || 22 — 4lxl + 10
. Haiigmute o0sacTs onpeneseHua GyHKIIMHA
y=vx2-6x-T7+ 1
2 - 3x

. Pemure ypaBuenue x* + 3x% — 18x2 — x + 2 = 0 pagJjioskeHMeM Ha
MHOXKUTENN (MOXKeT ObITh, METOAOM HeoINpeAeJIEHHBX Koahdumu-
€HTOB).

(x+22-3lx+2 -3
lx+2 +2

. Pemninte HepaBeHCTBO < 1.
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6. Haiingure BCce 3HayeHus mapameTpa b, IIpUM KOTOPHIX ypaBHeHHe
22 +(1-20)x+b%-b
x2 -4

= 0 umeeT POBHO OAHNH KOPEHb.

Bapuant 3

(x-3)x+27 _
3 :

1. Pemure HEpaBEeHCTBO

30

2. Pewute ypaBrenue x2 + 2|x| — 18 = ———.
x? + 2lxl

3. Haitgute 061acTh onpejeseHuss QYHKIMHA

=V6-x-a2-——L
Y Jlx + 3/ -3

4. Pemmure ypasaenue x* — x® — 6x% + 5x — 1 = 0 pasiokeHueM Ha
MHOHUTEJIH.

2x - 1)2 - 3l12x - 1

> 0.
(2x - 1) +1

5. Pemiure HEpaBEeHCTBO

6. Haitgure Bce 3HaueHHs mapameTpa b, IpH KOTODPBIX ypaBHeHHe
+b+Dx-202-b
lx -1 -2

= 0 uMeeT POBHO OJJMH KOPEHb.

KOHTPOJIbHAA PABOTA N¢ 3

Naea 3. Cucrtembl ypaBHeHMA U CUCTEMbI
HepaBeHCTB C ABYMSA NMEepPeMEeHHbIMM
NMoAroToBUTEeNbHbIA BapUuaHT
1. PemuTe cucreMy ypaBHeHUH:
2 2 2 _
+ =1 + = 25
a) x* + 3xy 0 6) x* +y
2x -y = 3; xy = —-12.
2. Nso6pasuTe QuUrypy, 3aJaBaeMyi0 CHCTEMOI HEPABEHCTR
X2+ y? >4,
lx| <2, M HaWAWTe eé IIOIIalb.
lyl <2,
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3. HaiiguTe MHOXKECTBO pellleHHI CHCTEeMbl ypaBHeHUid

(x-2y)5x +2y) =0
x2-xy+y* =12

4. Jlopora oT CTaHU MM LO O3epa WAET CHAYaja B IOpy, a 3aT€M MOJ
ropy. Ilemexon Ha mogbEéMe IIEJ CO CKOPOCTHIO HA 2 KM/Y MEHbBb-
mieit, yeM Ha ciycke. PaccToanue Ko o3epa neniexox nporuén 3a 1 9,
a Ha oOpaTHBIH OYThL OH 3aTpaTuy Ha 5 MuH Gosbile. Haligute

CKOpPOCTH IIeIlIeX04a Ha IOAbEéMe M Ha CIYCKe, €CJH PacCTOSHHe
OT CTAHIIUM AO 03epPa PaBHO 5 KM.

5. B KOOpAMHATHOM ILJIOCKOCTHM IOCTPOHTE MHOMECTBO TOYEK,
KOODAMHATHI KOTOPHIX YAOBJIETBOPSAIOT CHCTEMe HepaBeHCTB
y>x?-4x+3 . .
, 4 YKa)XKUTe TOUYKY C HAaMMeHbIeid OpAHHATON U
y-x<3
TOUKY ¢ HaubGoJbIe opaAUHATOM’.

2 z2—y? + + 3 -2 = 0
6. Pemure cucremy ypasmenmit { . ° | 0 Y
x?+y? =1
Bapuaut 1
1. Pemmure cUCTEMY YPaBHEHMIA:
2 3 = — 2 2 _
a) y° + oxy 8 6) x“ +y 58
x + 3y = 10; xy = 21.

2. Nzobpasute burypy, sajjaBaeMyio CUCTeMON HepaBEeHCTB
(x-1)2+@y+2°>4
lx -1 <2 1 HafiZuTe eé IJIOIIAMb.
ly +2/ <2,

3. Haiigure MHOXXECTBO pelIeHHH CHCTeMbl YPaBHEHHH

Bx -2y)(x-4y) =0
x? - 3xy + 2y% = 6.

4. Tlo TeyeHHIO PEKM DACIIOJIO}KEHbI TpU npucTtaHu: A, B u,C, opu-
uyém AB = 12 kM, BC = 8 km. Karep, oTnpaBuBmuch U3 A, gomeés
Jo C u, noBepHyB o6paTHO, mIpHU6LLI B B, 3aTpaTus Ha Bech OYTh
noJiTopa 4aca. 3aTeM KaTep OTIPaBHJICA B A U TYT >Xe BepHYJCA
B B, zarpatuB Ha stoT nyTh 1 u 21 mun. Haiigure cobcrBerny10
CKODOCTh KaTepa M CKOPOCTh TeUYEHHUS PEKH.
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5.

6.

B KoopaAMHATHOH IJIOCKOCTH IIOCTPOIITE MHOXKECTBO TOYEK, KOOPAH-
y>x? - 4x
HATHI KOTOPBIX YAOBJETBOPAIOT CUCTEME HEPABEHCTB
y-x<6,

U YKa)XUTe TOUKY C HAMMEHbIIIeH OpAHUHATON M TOYKY ¢ HauboJIb-
nreii OpAUHATOIA.

3y? —-2x2 —xy-5y+2=0
Pemnre cucremy ypaBHeHHH 4 4 y
x2 +y? =1.
BapuaHnTt 2
Pemure cucreMy ypaBHeHHUI:
2 4 _ 2 2 _
a) x dxy = 21 6) x“ +y 52
3x-y =8; xy = 24.
Hsobpasure dpurypy, sagaBaemMyro CUCTEMOI HEPABEHCTB
(x+12 +(y-22>9
Jx+1<3 M HaifiiUTe eé IIOLAb.
'y - 2| < 3’

Haiignre MHOMXKECTBO pellleHH# CHCTeMbl YpaBHEHHUH
(x -4y)(2x +5y) = 0
x% + xy - 2y? = 28.

PaccroaHue Mexxay AByms ropogamm, papaoe 480 kM, macca-
JKMPCKHH I0e3] JOJ’KeH IIPOXOAUTHh Ha 2 4 ObIcTpee, YeM TOBap-
Helil. F3-3a peMOHTa myTeil maccakKUPCKUH 10e3 BHIHYKIEH ObLI
YMEHBIINTH CKOPOCTb Ha 8 KM/4, a ToBapHBIH — Ha 12 km/4y. B
pe3yJbTaTe Ha TYTh MEXKIY TOPOJaMH TOBAPHEIN II0€3] 3aTDPaTHJ]I
Ha 3 u 20 MuH OoJsbllle, yeM maccaskUpcKui nmoesn. Hafigure cxo-
POCTb TOBADHOT'O U CKOPOCTH MACCA’KUPCKOro Ioesna.

B KOOpﬂHHaTHOﬁ IIJIOCKOCTH noc'rpoﬁTe MHOXX€CTBO TOYEK,
KOODAHHATHI KOTOPBIX YAOBJIETBOPDAIOT CHCTeME€ HEPABEHCTB

y>x?-2x . p
H yKa)KUTe TOUKY C HaMeHbIlIeH OpAMHATON U TOY-

Yy—-x<4,
Ky ¢ HauboJsbmend OpAMHATOM.

J[2x2 -y2-xy-38y-2=0
PemuTe cucTeMy ypaBHeHM



. PemmuTe cucreMy ypaBHeHH {

BapuaHnt 3
Pemmure cucreMy ypaBHEeHHIA:
2) {xz + 2xy = 16 6) {xz +y?2 =29
4dx -y = 5; xy = 10.
WUzobpasute ¢purypy, safaBaeMyio CUCTEMOII HEpaBEHCTB
{x2 +y?<4

M HaWauTe eé IIolmanb.
lxl + |y| > 2,

. Haiijure MHOXXeCTBO peIlIeHH CUCTEMEI YpaBHEHUH

(x+4y)5x-2y) =0
2x% - 3xy + y? = 27.

Moroprasa soxka npomia 21 KM IO TeYeHUIO PEKHM M BepHYJIach
obpaTHO, 3aTpaTHB Ha Bech nyTh 2 4 40 MuH. B apyroii pas Ta xe
MOTOPHAA JIOAKAa IPOILIA MO TeYeHUIo peku 18 kM u 14 kM —
IPOTHB TeUYEeHUs, 3aTPAaTHUB Ha 3TOT nyTh 2 4. Haiaure cobcTBEH-
HYIO CKODOCTh MOTOPHOI JIOAKHM ¥ CKODOCTh T€YEHUA PEKH.

. B xoopauHATHOH IIJOCKOCTH IIOCTPOMTE MHOKECTBO TOYEK,

KOODAMHATHEI KOTOPHIX V/IOBJIETBOPAIOT CHCTeMe HepaBeHCTB
y>x2 -6x +8

{y - x<8,

TOYKY ¢ HaubGoJibIIell OpAMHATOMH.

M YKa’KUTe TOYKY C HaMMeHbIIeil OpANHATON U

x2-2y2 —xy+3y-1=0
x2 +y? =1.

KOHTPOJIbHAA PABOTA N° 4

fnaBa 4. NocnepoBaTenbHOCTU

MoAaroToBUTEeNnbHBLIA BapUuaHT

HaiiguTte cTo ceMbaecaT nepBy0 HUdpy Hocjie 3anATON B JeCATUY-
HOH 3amucH YHucCja:

1 5
a) 35 6) 35-

. Buiuucsaure mpegeini:

. 2 . . 3\ ). .
a) lim 33 0) lim [1 +3-(§) ), B) lim

k4
n— oo 3 n— oo
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ITocnepoBaTenpHOCTD (X,) 3a4aHa QOPMYJION n-TO YjJeHA
x, = 8n +3

5n -1
a) mocJieAOBaTEIbHOCTD (X,) yOBIBAKOIAST;
6) x, > 1,6 nuasa mobeix n € N,

, rme n € N. Jlokaxure, 4TO:

B apudpmernyeckoil nporpeccuu cymma ceJbMOT0 ¥ TPHHAAIATOIO
4YJIeHOB paBHa 5, a Pa3HOCTh OJUHHAIMATOTO M BOCEMHAZAMATOIO
4JIeHOB paBHa 7. HaliiuTe uMcJIO 4JI€HOB IPOrpeccUu, He IPEBHI-
IMAIOIMHUX M0 abCoJIIOTHOH BeJHuYHHe 50.

CyMMa 4jleHOB 0EeCKOHEYHOH reoMeTpHYECKOH HIPOrpecCHM paBHA

%, a cymMa KYyOOB €€ 4JIeHOB paBHa 52—6% Haiigute cyMMy KBajpa-

TOB YJI€HOB IIPOrpecCHH.

CymMMa Tpéx dYmuceJ, COCTABJIAIONIUX IeOMeTPUYECKYI0 Iporpec-
cuio, paBHa 26. Ecain nepBoe 4HCJIO OCTaBUTH 0€3 NU3BMEHEHHA, BTO-
poe YBEJHUYHTH Ha 3, a TPeThe YMEHBIOIUTH HAa 2, TO IIOJYUEeHHBIE
yuciia 6yLyT cOCTaBJIATEL apudMeTHUeCcKYI0 porpeccuio. Haigure
HUCXOLHBIE YHCJIA.

Bapuaurt 1
Haiinute cTo ceMbplecaT mepByo UM PY I0Ce 3aIATON B LECATHY-

. 3
HOM 3aIMCH YHCJIA —— .

44

Brruncaure nmpegessr:
. 1 . 5Y . Tn+38
1 . —-9./2 . — =,
oumsly oum(a-2(3ff w22

ITocnenoBatensHOCTE (X,) 3aAaHa GOPMYJIOH N-rO YIEHA
4n -1
=——,rge n € N. JJokaxxure, 4TO:
"3z A A ’

a) mocreIoBaTeJbHOCTD (X,) BO3pacTalonas;
6) x, < 1% npu Bcex n € N.

YeTBEpPTHI ueH apudMeTHUeCKON nporpeccu pased 1. [Ipu Ka-
KOM 3HauYeHHH Pa3HOCTH IPOTPECCHH CYMMa MONapHBIX MPOH3Be-
JeHUH NepBHIX TPEX WIEHOB IIporpeccuu Oyjer HauMeHBIeH?

CymmMma Ky6OB uJjieHOB OECKOHEUHOH I'eOMeTPHUYEeCKON MIporpeccHH

.. 12 . .
OTHOCHUTCHA K CyMMe KBaJpaTOB €€ WIEHOB KaK 13° Haitinute TpeTuit
YJI€H IIPpOrpeccCHuH, €ClIu CyMMa IIePBBIX OIBYX eé YJIeHOB paBHA %.
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CymMMa Tpéx dYmceJi, COCTABJIAIIIUX TeOMETPHUYECKYIO IIporpec-
cuio, paBHa 21. Ecain mepBoe 4HUCJIO OCTaBUTE 6e3 U3MEeHEeHU s, BTO-
poe VBeJIHUYHMTh Ha 6, a TpeThe YBEJIMUYHUTH Ha 3, TO IOJTy4YeHHBIE
ymca 6yAyT COCTABIAThL apudMeTHUecKyI0 nporpeccuto. Hatinure
HCXOITHBIE YUCJIA.

BapuaHnTt 2
Hajigure cTo ceMbecAT MEePBYIO HUPPY MOce 3anATON B AeCATHY-

" 4
HOH 3allUCH YHCJIa ﬁ

BriuuciuTe nmpenensl:

a) lim 6) lim [2 _4. (g) J; 5) lim 40=3

nocon =5 n— oo n-;oo5n+2'

IlocnemoBaTeabHOCTH (X,) 3agaHa GopMyJIoi n-ro 4jieHa

3n +1

X, = ——=
" 4n-3
a) mocJiefoBaTeJIbLHOCTD (X,) yObIBaronias;

, Tne n € N. JIoKa>XHTe, 9TO:

6) x, >%npn Bcex n € N.

IlepsBniii unen apudmerHdeckoi nporpeccuu paseH 1. IIpu Kakom
3HAYEHUW Pa3HOCTH IIPOTPECCHH CyMMa MONaPHBIX TPOU3BEeAEHHUN
BTOPOT'O, TPETHETO M UYETBEPTOrO YJIE€HOB Hmporpeccuu OyleTr Hau-
MeHbIen?

CyMMa Ky0OB UJIEHOB OECKOHEUHOM reoMeTpPHYECKO# IIporpeccuu

.. 20 .
OTHOCHTCA K CyMM€ KBaJ[paTOB €€ YJIEHOB KaK 21 Haiigure Tpe-

THH YJIeH IPOTPECCHHU, €CJIM CyMMA IIEePBBIX JBYX €€ UJIEHOB PaBHA
1,25.

CyMMa TpExX uYHceJl, COCTABJAIOIIUX TI'eOMETPHUYECKYIO IIporpec-
cuio, paBHa 35. Eciu mepBoe 4ucJIO YBEJHYUTH Ha 2, BTODOE OCTa-
BUTH 0e3 U3MeHEeHHs, a TPeThe YMEHLIIUTb Ha 7, TO HOJyYeHHhIe
yucya 6yayT cocTaBasATh apudMeTNYecKy0 nporpeccuto. Haiigure
HUCXOAHBIEC UHUCIA.

BapuaHnTt 3

Haiiaure cTo ceMbecaT nepByIio NUGPy MOCJie 3alATOi B AeCATHY-
HOM 3aIUCH YHCJA:

5. 17
a) &3 6) 55-
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. Brluucianre npegesst:

. 23 . 2Y . 4-n
1 . i . .
a) im =% ©) }L";(“” (11) ] B) lim =
ITocnemoBaTenpHOCTSD (X,) 3aaHa (POPMYJION N-TO YjEHA
_n+7

= rae n € N. JJokaKure, 4To:
" o1 H o ’

a) mocJieoBaTeIbHOCTD (X,) yObIBamOIasd;
6) x, > 0,5 nasa mwbeix n € N.

B apudMeTHyecKoii Mporpeccuy cyMma IIATOro M JeCATOro 4JEeHOB
paBHa 15, a pasHOCThL OAMHHAAIIATOTO H IATHAAIIATOTO YJEHOB
paBHa 8. HailgnTe 4HC/I0 4JIEHOB IIPOIPECCUHU, HE IPEBBIIIAIOIINX
no abcosrroTHOIT Beanuune 40.

Cymma ujieHOB GECKOHEYHON TIeOMEeTPHYEeCKOH IIpOrpeccHH pas-
. 1 o

Ha 4, a cymMMa Ky6OB e€ 4JIeHOB paBHa 97. Haiigure cymmy KBa-

JADPAaTOB 4JIEHOB IIPOTPECCHH.

CymMMa Tp€x uHceJ, COCTABJIAKIIAX TreOMETPHYEeCKYI0 IIporpec-
cuio, paBeEa 26. Eciau Tperbe YMCJIO YMEHBUIUTH Ha 8, TO MOJy-
YeHHBIe YHcJa OYAYT COCTaBJIATH apH(PMETHYECKYIO IIPOTDECCHIO.
Haiigure ucxoaHble YKUCIIA.

KOHTPOJIbHAAA PABOTA N2 5

lhnaesa 5. CteneHn U KOPHHU
MoarotoBuTeNnbHbLIA BapuaHT
IlpeacraBbTe B BUZEe NpPOM3BEeAeHUS BbIparkeHUe:
1
a) Yx + x8; 6) Vx - 52025 + 4; B) x*75 + 27.

Haiiqure Bce mapnl pallMoHAJNBLHBIX 4YHces BHAA (a; b), AJA KOTO-
1

PBIX BBHIIIOJIHAETCSA PaBEHCTBO (7+ b\/§)4 = va - V3.

Hpenc'raBLTe BhIpaxX€Hue B BHJE CTEeIIeHHU C HaTypaJIbHBIM IIOKa3a-
TeJIeM:

1 2
a) Y2 + 243 + 1; 6)x+6-(x3+2-2/§)+8.
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. Pemnre ypaBHeHUE

. Cokpature Apobb:

0,7 _ 2 -
a)(ix 2lx; 6) x Jx . B) 2«/—1 4 )

1 x+x05 +1° !
Jx - 3x5 x+x2 -6

. Kakoe us uncesn 6imxe k equuune: 1,25 - 30,8 unu 0,8 - 91,257

2 1y\1

PN
x3 - x3 =3 x3
. ¥YmpocTture BeIpaxkeHue || =————— | + Vx72 . .

2
3

1-9x
-1

A(x + 2)VBx — 2 - xx — Vax _
W—2§/;+5

Bapuaurt 1

0.

IIpeacraBbTe B BUjie IPOU3BEJeHUA BhIpAKeHUE:
1

a) Vx - 3x4; 6) Vx + 4x%% — 5; B) x — 8.

. Hafigure BCce maphb! paniuoHaAbHBIX (a@; b), A4 KOTOPBLIX BBIITOJHA-

eTcs PaBeHCTBO (15 + a\/f_i)o'25 = (V6 - b)o,s-

HpeﬂCTaBbTe BbIpaX€HHe B BUJie CTEIIeHH C HATypaJbHBIM IIOKa3a-

TeJIeM:
2 1 2 1

a) x® — 4x3 + 4; 6) x + 3x3 + 3x3 + 1.

. CokpaTuTre gpobb:

4
3x% - x | 5) x% - 27/x |
5vx - 15937 x + 3x0% + 9’

8) 2\/Zl+4 .

a)

x-—x2-6

. Kaxoe us gByx umucen 6amxe K equuune: 2,5 - 10,4 wiun 0,4 - Y2,5?

1 1v-1

R 3
YupocTuTte BhIpakeHue x2 X 2. Yx +11: 1+ xz
x3 -1 1- o8

. Pemure ypasmenme Bxvx + VAx - 2(3x + 2)V2x -1 _ 0.

2 )
2x3 - 6¥x + 5

BapuanTt 2

. IlpencraBbTe B BHJE TPOU3BELeHUA BbIpasKeHHUeE:
1

a) Vx + 2x%; 6) Vx + 4x%% 4+ 3; B) x + 8.
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. Ha#inure Bce mapel pannonanbHbeIX (a; b), 118 KOTOPBIX BBIIOJIHA-

ercs pasercrso (Va — \/5)0'5 =(5- \/ﬁ)ov%-

IIpencraBeTe BRIpasKeHHe B BHeE CTENEeHH C HATYPaJbHBIM IIOKAa3a-
TeJIeM:
1 1 2 1

a) x3 + 4x5 + 4; 6) x — 3x3 + 3x3 -1,
CoxkpaTuTe LpoOb:

4

5 _ 2
g 22" -x 5) x® +27Jx . 8) 3\/;+6.

5Vx - 10203’ x - 3x% +9’ 1
x-x%2-6

Kakoe u3 1Byx uuces 6JMKe K eIUHHUIE: g . 8,/1; UIn = 3 - 80,67

. 2 2yl
2 3 3
+ x 1-x
. Yupocture Boipaxkesue |1 + 2 - x3 — xl : 1
28 +1 1-x8

20 + )V3x -1 — xJx — Jx _

Pemure ypaBHeHue =0.
Yx2 - 2%x + 2
BapumaHTt 3
HpeﬂCTaBbTe B BUO€ MPOU3BEICHUA Bblpa)ReHHe:
1
a) ¥x + x2; 6) Vx + 6x0%° + 8; B) x075 - 125,

. Hafizure Bce maphl pallMOHAJBHBIX umces Buja (a; b), pas xoro-
1

PBIX BBINOJHSAETCH PABEHCTBO (b - 4\/5)4 = vV5 - a.

Hpezxc'raBLTe BBIPpAX€HHE B BU/J e CTelIeHH C HaTypPaJIbHbIM IIOKa3a-
TeJeM:

2
a)é/x—2—6x°’2+9; 6)x—6-(x3—2~§/;)-

. CoxpaTnTe higele]o)

10x® - 2x | 6) x2 +Jx . 5) 2vx —(4

a) ; —r )
Jx - 5203 x-x% +1 1
x -bx% + 6

. Kakoe us uncen 61mxe K egunaune: 1,6 -2/0,675 wiu 0,675 - 31,62
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6. ¥YmopocTuTe BhIpasKeHUe

2 1 -1

O -xde1| 3¥x -1 .(x+1)_l
1 x+1 ’ 3271 )
x8 *

7. IlocTtpoiiTe rpadUK QyHKIUN

3

1((1 + x) '  2a
4\a - x (@-xP 1 1 at - x*

i -za | .
(a + x)4(a - x) %2

a® + x%a-

KOHTPOJIbHAA PABOTA N2 6

Mhasa 6. TpuroHomeTpuyeckmne PyHKUUN
M UX CBOMCTBA

MoAarotToBuUTEeNbHbLIA BapuaHT

1,3—n<a<2n.

53

1. Haiigure cos 20 u tg (oc + g), ecau sinao =

cos o — cos 40 + cos 7o — cos 10a
sin o + sin 4o + sin 7o + sin 100

2. Ympocture BLIpaXkeHue

\/—2_ sin %
3. Hokaxxure Toxgectso tgo +cos o —1= ———™2,
. T 04
alf 3
4. Iycts o, f ¥ Yy — yrasl TpeyroabHEuKa. Joka)kure, 4To:
sin o
0% - ctgp+ ;
sin B siny ctgp +ctgy;

6) sino + sinf3 + siny = 4cos%cos%cos%.
sin 20° + 2sin 40° - sin 100°

J1 - cos? 3209

5. YmpocTtuTe BhIpaskeHUe

6. Brrumcaure sin 18°.
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. Brluncaure

BapuwanTt 1

. T . 1 =
. Haitgure cos 2a u tg (oc - Z)’ ecau sin o = —\E’ 3 < o<,
. YropocTuTe BhIparKeHUe:
o (- SJan(z Sl
) 4sin 43 sin it 3 sina
6) 1+ - . .
) p— ctg o - tg 20
. Joxkakure TomxaecTBo sint o + cost o = m.

. Haiinure cos 200, ecan

sin 20 - sin 5 - cos(g - 7a) - cos 20, - cos(g + 50c) -cosTo = %

cos 20° + cos 40° + cos 100°
J1 - cos 260°

. okaxuTte TOXIECTBO
ctg2a — tg20 — 2tgd4o — 4 tg 8o = 8ctg 16a.

BapuaHnTt 2
. Haigute sin 20 n ctg(a + E), €CJIN COS O = —l—, Tca<m
4 J3’ 2

. YopocTuTe BbIpasKeHUe:

1- 2sin® o
a) n 7 ’
b . 2 (5
2ctg(4+a) cos (4 a)
6) ctg o - (cosZot - 1] ~ tg2a.

5 + 3cos4a

. okaxmure Toxaectno sin® o + cos® o = 3

. Haiinure cos 160, ecan

sin 7o - cos(g - 4a) -cos3a + cosTa - cos(g + 5(1) - cos 40 = %

cos 20° + sin 50° — cos 80°
J1 + cos 280°

. Boluuciaure
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. Haitgure tg 200 1 sin (% - oc), ecau ctgo =

IToka)KuTe TOKAECTBO
8ctg40o + 4tg 200 + 2tg10a + tg ba = ctg Sa.

BapuaHnTt 3

L nca<dl

NG 2

. YIupocTHuTe BhIpakeHHe \[4 — 4sin 20 — /2 - 2cos 20, ecou

T
ST <OoU<T.
2

Jorakure ToxaecTBa:

a) M = 0,5sin 2y

o o4
Ctgf—tgg

6) 1 - cos 20 — cos 6a + cos 8a

4 cos 4a.
cos4a — cosa - cos 3o

Haitnure cos 12a, ecau

cos3a cos(g - 40() -cosa — cos 4 sin(—;E + 30() -sina = -;;

. Beriuncaure ctg 10° — tg 35° — ctg 10° - tg 35°.

6. Briuncaure cos 36°.

KOHTPOJIbHAA PABOTA N¢ 7

Mlmaesa 7. OnemMeHTbl KOMOMHATOPUKM
U Teopun BEpPOATHOCTEW

MoaroToBuTEeNnbHbLIA BapuaHT

. CKOJIBKO IIECTU3HAYHBIX YHMCEJ MOYKHO COCTAaBHUTH U3 mudp'l, 2,

3, 4, 5, 6 6e3 morTOpPeHUst nUPP?

. VI3 8 yuamuxca Kjacca, CTaBIIMX OPU3EPAMH MIKOJbHOI'O Typa
MaTeMaTH4eCKOM OJIMMIHNAALI, HYKHO BRIODATH TPOMX AJA y4a-
CTHSI B CJeAYIOIEM Type oJuMIMaabl. CKOJIBKUMH. coocobaMu

MOJKHO CZeJIaTh 5TOT BbIOOpP?

M3 15 yuyamuxcsa Hy:KHO BrIGpaTh pefaKTopa. IKOJbHOM ra3eThl ¥

ero nomomHnKa. CKOJbKUMHU CIIocO0aMy MOKHO 3TO CAEJIATh?
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4.

M3 30 kHur, CTOAIINX HA MOJKe, 5 yueOHMKOB, 8 OCTAJIbHBIE —
XyAoxKecTBeHHaa aurepatypa. Hayran 6epyr ¢ monKu OgHY KHU-
ry. KakoBa BepOATHOCTb TOro, 4YTO OHA HE OKaXeTcA y4eGHHKOM?

W3 9 xuUr u 6 KypHANOB HALO BHIOPATH 2 KHHUTH M 3 KYpHAaJa.
CKOJBKHUMH CcOOCO0aMM MOMKHO CAEJATh 3TOT BhIGOp?

Ha nartu xaproukax Hanucanau GYKBBI «0», «y», «K», «H», «C».
KapTrouky nepeBepHy/IM M IepeMeIUaANH. 3aTeM Hayraj IIocJejfo-
BaTeJIbHO IOJIOKHUIIM 3TH KaPTOYKH B DPSJ OJHY 3a APYroil U mepe-
BepHyJH. KakoBa BepOATHOCTh TOTO, YTO B PE3YJILTATE HOJYUYUTCH
CJIOBO «KOHYC» WJIH CJIOBO «CYKHO»?

Bapuant 1

CkoJbKUMHE c1oco6aMK MOTYT PasMECTHTBCA 5 IIacca)KHMpOB B ca-
JIOHe TpoJLiIeiifyca Ha MATH CBOOGOAHBIX MecTax?

CKOJIBKO TPEX3HAYHBIX UMCeJI, B KOTOPHIX HET OAMHAKOBBIX IUdp,
MOXKHO cocraBuTh u3 udp 1, 3, 5, 7, 9?

ITo6eauTesio KOHKYpPCa UTEIOB IIpelJaraeTcs B KauecTBe IIOJapKa
BuIOpaTh gBe KHUTH M3 10 pasjauuHbiX KHUT. CKOJBKHUMHU croco6a-
MU OH MOJKeT OCYILIECTBHUTH 3TOT BHIOOP?

B amwuke HaxogATcA miapel ¢ Homepamu 1, 2, 3, ..., 24, 25. Ha-
yraj BRIHUMAIOT OAUH ulap. KakoBa BepOATHOCTb TOTO, UTO Oyner
BBIHYT IIap C HOMEPOM, BRIPAXKAIOUIUMCA IIPOCTHIM YHUCJIOM?

N3 8 ManpuuKOB U 5 JeBoYeK HaZO BBIAEJUTL AJIA IOMOINU OHO-
JHOTeKe 3 MaJbUMKOB M 2 feBoueK. CKOJBKHMMH CIIOCOO6aMH 3TO
MOKHO caejaTb?

Ha uermipéx Kaproukax mHanucausl nubpe 1, 3, 5, 7. Kaprouku
IlepeBEepHYJIHU U MepeMelai. 3aTeM Hayraj mocjaeJ0BaTeJbLHO I0-
JIOXKUJIM 3T KapPTOYKHU B PAA OAHY 3a APYroi u oTkpsliu. Kakosa
BEPOSATHOCTb TOT'0, YTO B pe3yJIbTaTe IIOJYUHUTCS YHCJO, Gosbllee
70007

BapuaHTt 2

CKOJIBKMMHU crIoco6aMU MOJKHO OIIPEJEeJIHUThH IIOCJIeJ0BaTeJIbHOCTD
BBICTYIJIEHUS 8 yYaCTHUKOB COPDEBHOBAHUMA?

N3 12 uneHOB mpaB/ieHHs CaJdOBOJUYECKOTO TOBapHILIECTBA HAIO
BbIOpaTh npefcenaTrena u Gyxraiarepa. CKOJbKHMHU cnoco6aMu 3To
MOXKHO CIeJIATh?

N3 19 unenoB 6puransl, npubLIBINIed AJA PEMOHTA IIKOJbBI, HAXO
BBIAEJIUTH TPOHX IJs PeMOHTA KaOumHera-MaTeMaTukKH., CKOJIBKH-
MH CIIOCOOaMH MOXKHO CHeJaTh 3TOT BhIOGOD?
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4.

N3 25 6uneroB no reomeTpun AHTOH He yCHeJs IOATOTOBUTH 2 nep-
BeIX U 3 nocaegHux Omiaera. KakoBa BepOATHOCTH TOrO, YTO €MY
JocTaHeTcsa OMJIET, KOTOPBLIN OH yCIeJ MOATOTOBUTL?

M3 15 1oHomreit u 12 peByIltek, NpUOLIBIINX Ha COPEBHOBAHUA II0
0MaTIOHY, TpeHep AOJIKeH BhIOpATh AJS YYACTHA B CMeEIIaHHOH
acradere 2 10HOme# u 2 geBymeKk. CKOJbKMMH cliocobfamMH OH MO-
JKeT 39TO cAeaTh?

Ha xapToukax 3anmucaHBI Bce BO3MOJYKHbIE€ YEeThIpEX3HAUHEBIE YHC-
Jla, cocTaBijieHHBIe u3 nudp 1, 2, 3, 4 Tak, uTo HDPE B KaXXA0M
M3 9THX YHCeJ He IOBTOPAIOTCI. KapTOuKu IepeBepHYJIH U Iepe-
MelllaJii, a 3aTeM OTKpHLIM OAHY U3 HUX. KakoBa BepoATHOCTH
TOT'0, YTO HA 3TOH KapTOYKE OKAKeTCA YETHOe UMCJIO?

Bapuaunt 3

CKOJNBKHUMH CHOCOGAMH MOKHO COCTABHTH pACIHCAHHE YPOKOB
Ha NOHeAEJbHUK, KOIJa M3ydaloTCa JUTepaTypa, ajarebpa, reome-
TpUA, UCTOPUA, reorpadus, NPUUEM CABOEHHBIX YPOKOB HeT?

CKOJIBKO IPSAMEIX MOKHO IIpoBecTH yepe3 10 Touek, HUKaKHUe TP
M3 KOTOPBIX He JIeKAT Ha OJHON IpAMOI?

W3 30 yyacTHNKOB coOpaHMA HaJA0 BRIOpDATH IIpejcenaTess, ero 3a-
MecTHUTeJA U ceKperapd. CKONIBKHUMH CIIOCO0aAMH 9TO MOXKHO che-
aate?

B nmakere sexxar »KeToHBI ¢ HOMepamu 1, 2, 3, ..., 19, 20. Hayrag
0epyT oAMH KeTOH. KakoBa BepOATHOCTH TOro, YTO HOMeD, HAIIH-
CaHHBEIN Ha HEM, GYyJEeT IPOCTHIM YHMCJIOM?

13 10 roHomIe#t u 12 geByinex, NpUORIBINNX HA COPEBHOBAHUA IIO
TEeHHHUCY, TPeHep AOJIKEH BhIOpATh 2 I0HOWIeH u 2 AeBylleK IJisd
y4acTHdA B COPeBHOBaHMAX nap. CKOIBKHUMH CIIOCO0AMHU OH MOJKET
caenats?

Ha 4eThIp€X KapTOUYKax HAMMCAHBI OYKBBI «0», «K», «Y», «M».
Kaprouku mepeBepHyJiM M nepeMelnasu. 3aTeM HAyraj II0OCJIEH0-
BaTeJbHO IIOJIOKHMJIM OTH KapTOYKHU B PAJ OJHY 3a APYI'oHM M _OT-
Kpeuin. KakoBa BepOSTHOCTH TOTO, YTO B PE3yJILTATE IOJYYHMTCS
CJIOBO «MyKa» HMJIM CJIOBO «KyMas»?



TECTHI

3azaHUs B TeCTOBOIl (opMe B IOCTeIHUE ABA AECATUIETHA CTATH
IIMPOKO MCHOJIL30BATLCA JAJIA IPOBEJEeHWS KOHTPOJS 3HAHMM, yMe-
HUU ¥ HaBHIKOB yYaIQUXCA NPH M3yyeHMH maremaTuxku. Cocrasie-
HUe TaKWUX 3aJaHWN, UX anpobauus ABJIAIOTCA A€JOM HEIPOCThIM.
IIo MHEHMIO CIENMANNCTOB, OT MOMEHTa CO3LAHUA TecTa N0 IpH-
3HAHUA €r0 IPHEeMJIEMEBIM [JJIA MCIIOJb30BAHUA B HIKOJE (BAJHIHBLIM)
IIPOXOAHUT OT 3-X OO 5 JieT, M 3aHMMAEeTCA 3THM He OJHH UeJIOBEK,
a meJible KOJUIEKTHUBBI. I103TOMY TecTOBBIe 3afaHUA AJIA IEPBUYHOTO
3aKpeIJIeHUA MaTepHajlla — HMEHHO AJIA 3Toi Lejan HaumbGojiee IpH-
TOAHBI, [I0 MHEHWIO aBTOpA, 3aJaHHA B TECTOBOIl ¢opme — Jydine
He COCTaBJATHL CAMOMY, a HCIO0JIbL30BaTh JAJIA 3TOTO I'OTOBBIE TECTHI,
COCTaBJIEHHBIE CIICIIMAIHNCTAMU. 3a OCHOBY IIPEIJIO}KEHHBIX HUDKE Te-
cToB B3AT «COODHMK TeCTOBBIX 3aJaHHi AJIS TEMATUYECKOTO U UTOro-
BOT'O KOHTPOJIA o ajrebpe aia 9 kiaaccas, «uTennekt-IlenTps, Mo-
ckBa, 1999, nogobpaHHBEIX B COOTBETCTBHH C COAEPKAHMEM yueDHUKA
«Anrebpa 9» 0. H. MakapsiueBa, H. I'. Munaok, K. . Hemxosa,
. E. ®eokTucrosa, M., «Muemosuna», 2008.

Kaxariii Tect comep:xkur 6 samanmii, paccuMTaHHRIX Ha 20—
25 munyT. TeCcTH HOCAT KOHTDPOJIHUPYIOIIUM XapaKkTep, 3aJaHUA OXBa-
THIBAIOT JIMIIL OCHOBHOM MaTtepuas ydebHMKa. [lns Toro 4yrobmr wmc-
KJIOYUTh BO3MOJKHOCTH yraJblBaHUA (4 3a0QHO M CIHCHIBAHHUA, KO-
TOpPOe NpU BLINOJHEHWHM 3aJAHUH B TECTOBOHl (JopMe BHIMOJHAETCH
3HAYUTEJBHO Jlerye, YeM NP BBIINOJHEHHH VIPaXKHEHHH C 3alHChIO
pelleHHii), yYaliquMCSA MOJXKHO J[JaThb KOHTPOJILHOE 3aJaHue, IOX-
TBEpP2KAAIOIIEe CaMOCTOATEJbHOCTh BRINOJHEeHUA 3amaHuii tecra. Ho-
Mep 3TOro 3aJaHHUA YYUTEJIb Ha3bIBAET YUEHHKY HEMOCPEACTBEHHO IIe-
pex chadell yueHHKOM paboTsl Ha mpoBepky. EcrecTBeHHO, Y pasHBIX
ydJanoiuxcs JOJI2KHEI OBITh pa3Hble KOHTPOJIBHBIE HOMEpa. ¥Y4Yaniuxcsa
HYXXHO NIpeJyNnpeluTh, YTO €CJHU OHH He PEeImHUJH KOHTPOJBHBIH HO-
Mep, TO 3a TeCT CTABHTCA OIEHKa «2» (B 3TOM cJydae CUHTAETCH, UTO
YYeHHK yrajaj MJH CIINCaJl OTBETHI 8CeX 3afjaHMi, a He TOJLKO OTBET
OJTHOTO KOHTPOJILHOro HOMepa). B ciiyuae eciiv yYeHHK ODOJYYMNI He-
BEPHHII OTBeT (OH, €CTECTBEHHO, 00 3TOM He 3HAeT), OH JOJKEH IIpH-
BECTHU pellleHHNe, IPUBOJANIEe K 3TOMY OTBeTy. KOHeuHO, 3TOT HOMEp
He 3aCYUTHIBAETCS KaK IIPaBHUJIbHO BBLINOJHEHHEINA, HO 3aTO CUHUTAET-
Ccf, YTO YYEHHK CAMOCTOATEJIbHO BBIMOJHAJ 3aJaHuA TecTa, Kpure-
PHUH OIEHKHU MOXKeT OBITh TAKHMM: 3a TPH M YETHIPE 3aJaHUA — «3»,
3a OATH 3aJaHUN — «4», 3a IECTh 3aJaHUN — «S5».
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TECT 1

DyHKUMM U X CBOWCTBA
(n. 1—4)

Bapuaunrt 1

. PyHknuda 3agaHa Gopmyaoi f(x) = 21x + 1

. CKOJIBKO IOJIOKUTENIB-

HEIX YHCeJI COONEPyKUTCA cpeau suauenuit f(0), f(—2), f (%), 1(3)?

1) 1; 2) 2; 3) 3; 4) 4.
Ha pucyuke 15 usobpaxén YA
rpapuxk GyHKRIUH Yy = f(x). 24
ITone3ysAck NAHHBIM DUCYH- 1

KOM BBIIIOJIHUTE YIpPasKHe- /
aua Ne 2—35. 19 734 5678 x
. Haiigure obsacts omnpenese-
HUA QYHKIHH. 27
1) [-1; 3]; 2)[-2; 1];
3) [-1; 1]; 4) [-1; 8].

\4

Puc. 15

. Haitpute obGynacTs 3HaYeHUH QyHKIIUH.
D[-2; 1]; 2) [-1; 8}; 3) [-1; 3]; 4) [-1; 1].

. Peuinre ypaBrenue f(x) = 0.
1) -1; 2) 0; 3) 3; 4) 8.

. Pemnre HepaBeHcTBO f(x) < 0.
1) [-2; 0]; 3) [-1; 0);
2)[-1; 3); 4) (3; 8].

. Ha pucynke 16 wmsoGpaxén rpapuk am- e
HelHOH ¢GYHKOUH. YKaxure ¢opMmyy, l 1\ x
3aaIoiyIo0 9Ty GYHKIHIO.

1) y = 3x; y=x-1; Puc. 16
2)y=3-x; 4)y=3-3x.

BapuaHnrt 2

. ®dyKnusa 3agana Gopmyoit f(x) = x3 — x2. CKOIBKO HOIOKHUTEND-

HEIX YHCeJI COAEPKUTCA cpenu 3uavenmit (1), f(—2), f(%), f(2)?
1)1; 2) 2; 3) 3; 4) 4.
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Ha pucyuke 17 usobpasxéx rpaduk GyHKIHH
Yy = f(x). Ilonb3ysach KAHHLIM PUCYHKOM BBI-
TIOJTHUTE yIpaKHeHusTt Ne 2—5.

2. Haiinure o6iacTh onpeaeieEusa GyHKIUH.
1) [0; 4); 3) [-1; 3];
2) [-1; 8]; 4) [-1; 4].
3. Haiqure o6n1acTy 3HaueHUN GyHKIIUHU.
1) [-1; 3]; 3) [-1; 4];
2) [-1; 8]; 4) [0; 8].

4. Pemnute ypasueune f(x) = 0.

: — 1) 1;8; 3) 4;
-1 |0 i\/ x 2) 3; 4) 1;4.

-1
Puc. 17 5. Pemute HepaseHcTBo f(x) > 0.
1) [1; 4); 3) [-1; 1);
YA 2) (-1; 1); 4) (1; 4).
, 6. Ha pucynke 18 msob6paxéH rpaduk JUHEH-
1 x HOM ¢yHKuuUU. YKaxuTe GopMysy, 3aaaro-
_2' Y10 9Ty QYHKIIMIO.
Dy=-2; y=2;
] 2)y =—2x; HYy=x-2.
Puc. 18
TECT 2

KsagpaTHbI TPEXYNIEH U ero KOpHM,
kBagpaTruyHaa ¢yHkuma (n. 5—6)

Bapuaut 1

. Kakoil ©u3 TIpUBEJEHHBIX MHOIOYJIEHOB SBJAETCA KBaJPaTHHIM
TPEXUJIEHOM:
1) 83x — 1 - 2x2; 3) 5 — 6x + 2x% — x%;
2) 5xt — 6x2% + 2; 4) 5x5 — 6x% + 27

. Kakoe u3a uncen —2; —1; 1; 3 aABiasgeTca KOPHEM KBaJApaTHOTO TPEX-

uneHa 2x2 — x — 1?2

Kaxoi 13 IpHBEAEHHBIX KBAaJPaTHBIX TPEXUJIEHOB He UMeET KOpHei
1) 2x2 — x; 3) x2 + 4x + 3;
2) 9x% - 6x + 1; 4) 5x% — x + 17

. Hailigure obnacTh 3HaUeHHH QYyHKIMHU y = 2 - %x"’

1) [0; +o0); 2) (=05 2]; 3) (=005 £.0); 4) [2; +).
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. Hpn KaKOM IIOJIOXKMTEJIbHOM 3HAYE€HHH IlapamMeTpa @ MOXHO CO-

22 +x-12
KpaTHTh APo6b xta
1) 2; 2) 6; 3) 3; 4) 47

. Ppadur pyuruuu y = ax? + bx + ¢ NPOXOAUT Yepe3 TOUKU C KO-
opauraramu (—4; 0), (-3; —2), (1; 0). YTo MOKHO CKa3aTh 0 KO3d-
(UILIMEeHTax a U C:

1)a>0,c> 0; 3)a>0,c<0;

2)a<0,c<0; 4)a<0,c>0?

BapuaHnr 2

. Kakoii u3 npuBeAéHHBIX MHOTOUYJIEHOB SIBJIAETCA KBAaAPATHBIM
TPEXUYJIEHOM:

1) 5 - x®* - 6x%2 + 3; 3) —6x — 3x" + 2x% - 5;

2) —2x* — 5x% + 2; 4)3x—-1-2x%?

. Kakoe u3 uncen —2; —1; 3; 5 siBnseTcs KOPHEM KBaJpPaTHOTO TPEX-
unena 2x2 — 5x — 3?

. Kakoil 13 npuBeJ€HHBIX KBAJPATHLIX TPEXUYJICEHOB MMeeT Ba KOPHHA
1) 4x% — 4x + 1; 3)2x2 - x - 8;

2) 9x2 + 1; 4) 3x% - 2x + 17

. HaitauTe o6nacTs 3HaueHUM dyHKuuU y = —(x — 2)2

1) [-2; +00); 2) (=005 2; 3) (—o0; 0]; 4) [-2; O].

. Hpn KaKOM IIOJIOKHUTEJIbPHOM 3HaAYEHHH IIapamMeTpa a MOXHO CO-

6 x+a
KPaTHUThL APO6L 2310
1) 5; 2) 2; 3) 1; 4) 10?

. Ppadux dpyskuum y = ax? + bx + ¢ IPOXOZUT uepe3 TOUKM C KO-
opzugaramu (1; 0), (2; 2), (4; 0). Yro M0XXHO cKaszaTh 0 Koadhdu-
IUeHTax a " C:

1)a>0,c> 0 3)a>0,c<0;
2)a<0,c¢c>0; 4)a<0,c<0?
TECT 3

YpaBHEeHMs C OAHOW nepemMeHHou (n. 9—11)

Bapuwaut 1

. Vxaxkure KopeHb ypaBHeHus 3x% — 4x + 1 = 0:
1)1; 2) -1; 3) 2; 4) 0.
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. HaiiguTe cTenens ypaBHenus 3x2 — 4x* + 1 = x5,

1) 2; 2) 3; 3) 4; 4) 5.
. Pemrure ypaBuenue (x — 3)(x + 3) — x(x — 2) = 3.
1) -6; 2) 3; 3) 6; —6; 4) 6.
. Haitgure cymMMy KBagpaToB KOpHeil ypaBHeHuda x3 — 25x = 0.
1) 0; 2) 25; 3) 50; 4) 10.
. Pemure ypasmenne x* — 3x%2 - 4 = 0.
1) -1; 4; 2) —2; 2; 3) -1;1; -2; 2; 4) 1; 2.

. CKoJBKO KOpHeil umeer ypasHenue (x + 12 — 3 = % (ucmosb3yiiTe
rpaHYecKy0 HHTEePIPEeTanuio)?
1) 0; 2) 1; 3) 2; 4) 3.

BapumaHTt 2

. Vxaxure KopeHb ypaBHeHusa 3x® + 2x + 5 =0:

1) -1; 2) 0; 3) 2; 4) 1.
. Haiiaure crenens ypasmenus x* — 3 — x3(4 + x) = 0.
1) 2; 2) 3; 3) 4; 4) 5.
. Pemute ypaBuernue (x — 4)(x + 4) — x(x — 1) = 7.
1) 4; 2) 9; 3) -9; 4) -9; 9.
. Haiinute cymmMy KBaapaToB KopHeit ypasHenusa 2x3 — 8x = 0.
1) 4; 2) 0; 3) 8; 4) 0; 2; —2.

. Pemnre ypaBuenue x* + x2 — 6 = 0.

1) -2; 2; 2) -3; 3; 3) -3; V3; 4) -\2; V2.

o 2 “
. CKOJIBLKO KOpHel uMeeT ypaBHeHHe X2 + 1 = > (ucooabayiiTe rpa-

¢duYecKyo MHTepPIpeTanuio)?
1) 3; 2)1; 3) 2; 4) 0.

TECT 4
HepaBeHcTBa C OgHOW nepemeHHoM (N. 12—=13)

Bapuaurt 1

. Kaxkoe 13 mepedmnc/IeHHBIX HEDABEHCTB SABJISAETCH HEPABEHCTBOM
BTOPO# CTEIEeHMU:

1)%<0; 3) 5 — 6x + 2x2 — x% > 0;
2) 2 - 6x < 0; 4) 5x% — 6x + 2 < 0?
128



. CKonbKo pemenuii HepaBeHcTBa 3x2 — 5x — 12 > 0 comepuTca

cpenu uucen —3; —2; 0; 3:
1)1; 2) 3; 3) 4; 4) 27

. HaiinuTe Bce 3HaueHUs NepeMeHHOH X, IPH KOTOPHIX KBaApPaTHBIN

tpéxuied x2 — 3x — 10 IpUHMMaeT OTpHIATEIbHbIE 3HAUCHUA:

1) (=2; 5); 3) (-5; 2);

2) (=905 =5) U (2; +o0); 4) (-00; —2) U (5; +0).
. PemuTte nepasenctso 36 — x2 < 0:

1) (-6; 6); 3) (65 +0);

2) (=005 6); 4) (05 —=6) U (6; +0).

. HaiiguTe HamMeHbIllee HATYpaJbHOE YMCJIO, KOTOPOE IpHWHAMIJe-

JKHUT 00JIaCTH ONpefeeHUs QYHKIUNA Y = L

Jax -5)x +2)°
1) -1; 2) 4; 3) 6; 4) 1.

HaiinuTe HaTypasbHOE 3HAYEHHE NMAPAMETPa @, IIPU KOTOPOM MHO-
2KecTBO peleHuit HepaBeHcTBa (1 — x)(x — a) 2 0 comepXUT NATHL
LeJIBIX YHCceJ.

1)1 2) 3; 3) 5; 4) 6.

Bapuaur 2

. Kakoe us IIepevYHrC/IeHHbIX HEPaBE€HCTB ABJAETCA HEPaB€HCTBOM

BTOPOIf CTeIEeHU:
1) 5 — 6x < 0; 3250
2) 2+ 14x < 0; 4) -2x% - 6x + 2 < 0?

CKOJIBKO pellleHMi HepaBeHcTBa 2x2 — 5x + 2 < 0 comep:urcs
cpeau uucen —1,5; 0; 1; 3:
1) 0; 2) 2; 3) 1; 4) 37

Haiigure Bce 3HaUeHNUA MePeMEHHOM X, IPU KOTOPBLIX KBaAPATHBIH
TpéxwieH x% + 2x — 8 DpUHMMaeT OTPHIATeTbHEIE 3HAUCHUA:

1) (=005 =2) U (4; +o0); 3) (—0; ~4) U (2; +0);

2) (25 4); 4) (—4; 2).

Pemunure HepaBeHCTBO X2 — 9 > 0:
1) (—=°°; =3) U (3; +°); 3) (-3; 3);
2) (3; +o0); 4) (—o0; -3).

. Hailinure HamMeHbIllee HATYpaJIbHOE YHCJIO, KOTOPOE IpHHAJJe-

1

Je- x4+ x)

JKUT 00J1aCTH ompeJesieHus QYHKLHUA Y =
1) 4; 2) 6; 3) 2; 4) 1.
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6. HaiiguTe HaTypaJbHOE 3HAYEHUE IIapaMeTpa d, IPM KOTOPOM MHO-
YKeCTBO pelleHUN HepaBeHCTBA X(x — a) < 0 COEEPKHUT TPH HEJBIX
qucJa.

1) 3; 2) 5; 3) 4; 4) 2.

TECT 5

YpaBHEeHUs ¢ ABYMS NEepPeMeHHbIMU U UX CUCTEMBbI
(n. 18—21)
Bapmanr 1

1. Cxkoabko pemeHuit ypasHenus (x + 2)2 + y? — 2y = 0 Haxoaurca
cpexu nap uucena (0; 0), (—3; 1), (-2; 2)?

1) 0; 2) 1; 3) 3; 4) 2,
2. Kakas U3 nmepeuyrcjeHHLIX Iap YKUCeJ ABJISETCSA pellleHHeM CHUCTe-

MBI ypaBHEHHUH x+y=5

1707
yp 2x - y2 = 7?

1) (-3; 2); 2) (1; 4); 3) (4; 1); 4) (8; 3).

3. VKaKuTe 3HaYEHHE CYMMEI X; + Y1, rge (X1; Y1) — DelIeHHne CHCTe-
g XY 2
2x +y =1.

1) 2; 2) 1; 3) -3; 4) 0.

4. YraxxkuTre 3HaueHHe IIDOUBBEJEHHUA X1 - Y1, IAe (x1; 1) — pelneHue
x+y=1
CHCTEMBI
y2 —x2 =5,
1) 12; 2) -12; 3) 6; 4) —-6.
y= 1
5. CKOJIbKO pelIeHH#l UMeeT CHCTEMa YPABHEHHH x (Boc-
y2 —x2 =5
noJab3y#Techk rpaduuecKoi WHTepIpeTanuei).
1) 2 2) 1; 3) 0; 4) 3.
2 _
LAp+xe =1
6. Ilpu kakoM 3HAYeHUH IapaMeTPa @& CHCTeMa ypaBHEHUI 0
y-ax =

HMeeT OJHO pemeHue?

1H1; 3) -1;

2) 0; 4) He CylIeCTBYeT TAKOr'o 3HAYEeHMS.
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Bapuaunt 2

. CKoJIBKO pemenuii ypapHEenua 2x — x2 + y? = 5 HAXOAUTCA cpeAr
nap gucex (1; 2), (-1; 3), (1; -2)?

1) 0; 2) 1; 3) 2; 4) 3.

. Kakas u3 nepe4mucjieHHBIX T1ap 4HCeJ ABJIAETCA PEIIeHUEM CHCTe-
. jx-y=1
MEI YypaBHEHHH
yp X2 _2y =57

1) (5; 2); 2) 3; 2); 3) (2; 2); 4) (05 —1).

. VYkamkuTe 3HaUYeHUe CYMMEI X; + Y, 'e (X1; Y1) — pellleHHUe cH-
{x +2y=5
CTeMEI
y—-x=1.

1) 2; 2) 0; 3) 3; 4) 1.

. YKa)xuTe 3HaueHUe NIPOM3BEAEHUA X1 - U1, THhe (X;; Y1) — pellleHHe
x-y=2
CHCTEMEI
x2 - y? = 8.
1) 8; 2) 6; 3) 3; 4) 4.
. . |lx+y=2
. CKoJBKO pelIeHHil HMeeT cHUCTeMa YpaBHEHHH 3 (Boc-
y=x
NoJIb3yHTech rpaduuecKoil WHTEpIIpeTamueii).
1) 0; 2) 1; 3) 2; 4) 3.
. {y +x2 =3
. IIpu kakOM 3HaAYEHUH IapaMeTpa a CUCTEMA YPaBHEHUI 0
y—ax =

HMeeT OQHO pelieHue?
1) -3; 3) 0;
2) He CYIECTBYET TAKOTO 3HAYEHHS; 4) 3.

TECT 6

ApudmeTuueckas nporpeccusa (n. 31—32)

BapuaHnrt 1

. YerrépThIi uneH apudmMernueckoil nporpeccun 13; 9;... pases...

1) 0; 2) 6; 3) -1; 4) 1.
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. CymMa BTOPOro M TpeThero 4JeHOB apuMeTHUYeCKOM IIporpeccuu
paBHa 16, pasHocTh eé paBHa 4. IlepBmiii uneH mporpeccum pa-
BeH...

1) 2; 2) 4; 3) 5; 4) 6.

. Yuciuo 59,5 asiasgerca uieHoM apudMeTHUECKON nporpeccuu —3,5;
-2; .... Ero mopsigKoBHI HOMEp paBeH...
1) 44; 2) 43; 3) 34; 4) 35.

. YucinouneHoB apudpMeTHUecKoil mporpeccuu —2; 2; ... , MEHbIIKX 55,
PaBHO...
1) 15; 2) 19; 3) 16; 4) 13.

. ApudmMeTHYeCKyI0 NMPOrpecCH0 MOMKHO 3a4aThL GOPMYJIO:

1) a, = (-2)% 2)an=1+%; 3)a,=-2n-8; 4)a,=n-2.

. CymMa 4eTBEPTOrOo M MHATOrO YJEHOB apu(dMeTHUEeCKOM mporpec-
cuu paBHa 14. CyMMa mepBEIX BOCBMU UYJEHOB IIPOTPECCHH pPAaB-
Ha...

1) 56; 2) 75; 3) 52; 4) 112.

Bapuaunt 2

. IlepBri#i uneHn apudpMeTHUecKOM Iporpeccuu a; ap; 4; 8;.. pa-
BeH...
1)1; 2) 12; 3) —4; 4) -1.

. Tperuii uneH apudpMeTUUEeCKOM NIpPOrpecCHu paseH 6, a MATHIHA pa-
BeH 10. IlepBrIil ujleH IpOrpPeCCHH pPaBeH...

1) 1; 2) 2; 3) -1; 4) 0.

. YUucao —-15,8 saABnserca ujJeHOM apudmMeTHyeCKOl Iporpeccuu
8,2; 6,6; .... Ero mopAaKoBEIiI HOMep paBeH...
1) 13; 2) 14; 3)17; 4) 16.

. Yucjao 4yieHoB apudmerudeckoi mporpeccum —12; —8; ... , MeHB-
mux 48, paBHO...
1) 15; 2) 18; 3) 16; 4) 12.

. ApudmMeTHuecKy0 IPOTPECCUI0 MOKHO 3a4aTh (hOPMyYJIOI:
Da,=4"+1;  3)a, =1+

2) a,=4n - 3; 4)a,=2 - nd,

. YeTBEpTEHIl uneH apudMeTHUECKOil nmporpeccuy paBeH 18. Cymma
IEePBBIX CEMH YJIEeHOB MPOrPeCCHM PABHA..
1) 80; 2) 126; 3) 52; 4) 112,

132



TECT 7

feometpuyeckas nporpeccus (n. 33—34)

BapuwanTt 1

. Kakasa u3 maHHBIX [OCJIEZOBATEILHOCTEH ABIAETCA reoMeTpHdUe-
CKOH mIporpeccueii?

1n-11;3;0; 3) L,
3
2) 1,5; 6; 8; 12; 4)

. YeTBEpPTHIH WIEeH reoMeTpHUeCKOM mporpeccuu —18; 6; as; a4 ...
paBeH...

_9. _1 2,
-2 -z L L

. Haiinure cegbMoii uieH reoMeTpHuecKoi mporpeccuu —64; —32; ... .
1)1; 2) 25 3) —2; 4) -1.

. Haitnure cymMmMy 6eCKOHEYHOIH reOMEeTPUYECKOH IPOIPECCHH, €CIU

3
a1=—2,q=Z.

1) 8; 2) -8; 3) 6; 4) —16.

. Mana reomeTpuueckast nporpeccus by; bg; 25; by; 5; bs; ... Haiigu-
Te by, ecam q > O:

1) 10; 2)—%; 3) 10J5;  4) 545.

. CyMMa IepBOro M TPeTLEro 4JIEHOB M€OMETPHYECKOH IIPOrpeccHu
paBHa 10, a cymMa BTOporo u 4eTBEPTOro e€ ujeHoB paBHa —20.
CyMMa IepBEIX HMIECTH Y4JI€HOB IIPOI'PECCHH pPaBHA...

1) 126; 2) -42; 3) —44; 4) -48.

BapumaHTt 2

. Kakas M3 JaHHBIX MOCJIefOBATEJbHOCTEH SBJIS€TCS IeoMeTpHYe-
CKOIi mporpeccueii?
1) 15; 3; 5; 1; 3) 2; 8; 16; 64;

2)1.4; 2,8 -5,6; 11,2 4-5 L5 -L1

. IlepBriil useH reoMeTpUYECKOM mporpeccuu-b; bg; 4; 1; ... paBeH...
1) —-16; 2) 16; 3) 64; 4) 8.
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. Haiigure mecroit uieH reoMeTpudeckoit nmporpeccuu 81; —27; ....
1, . 1, _
1) -3 2) 3; 3) Py 4) -3.

. Haiinure cymmy GeCKOHEUHOM reoMeTpUYeCKOM IPOrPEeCCHH, ECJIH

= =1
a;=6,q= 5"
1) 4; 2)12; 3) —4; 4) -8.
. [lana reomerpuueckas mporpeccust by; bs; bz; —8; bs; —16; by; ..
Haiigure bg, ecan g < 0:
1) -12; 2) 12; 3) 8V2; 4) -842.
. PagHoCTh MeskJy BTOPHIM H INEpPBHIM YJIeHAMH TeOMeTpHYEecKOo
NIPOTPecCHH paBHA —3, a Pa3HOCTH MeKJAY TPETHMM M BTOPBIM eé
wieHaMH paBHa —6. CyMMa IepBEIX MATH YJIEHOB IPOTPECCHUH PaB-

Ha...
1) -27; 2) -33; 3) 93; 4) -93.

TECT 8
KopeHb n-on crenenn (n. 38—39)

BapunaHut 1
. Borumciure 3/0,027.

1) 0,03; 2) 0,06; 3) 0,3; 4) 0,003.

. Pemure ypasuenue —x% — 3 = 0.

DB W BB 4 -om

. Borunciure /28 - /7.

D14; 20 2V7; 37 4) 142.

. BrlHecuTe MHOMKHTEH U3-TIOJ 3HAKA pafuKaiaa 28a*b!! .
1) 14a2°5Vb;  3) 3a%b5/3b ;

2) 2a20°VT;  4) 2a2b5Tb .

. OcBo6oauTech OT 3HaMeHAaTE/Is B BRIpasKeHUH

1)¥%; 2)¥36; 3)6¥6; 4)2¥6.

. BHecuTe mos KopeHs cTosilllee NepeA HHUM BhIpaskeHue 3mSpt\/p,
eccim m < Q.

1) -y9m%p®;  3) y9m"p" ;
2) 9m1%p° ; 4) —/9m10p8 |
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BapuaHT 2

1. Brluucaure 1f2% .

5. 4, 2, 1
g 2)15:  3) 15; 1) 13.

2. Pemnre ypaBHeHue x* — 28 = 0.

7 2) 428;  3) -428; ¥28; 4) 2J7; -2/7.
3. BriuucauTte ({‘/?_,)8.
1) 81; 2) 9; 3) 12; 4) 27.
16p°
4. BrlHecHTe MHOXXHTEJH M3-NI0J 3HAKa paguKasa 3 a7
2 2p? 2p? 4
b TERRE S T b S b 2

5. OcBoboguTech OT 3HAMEHATENA B BhIPaKeHUU

2
5 -3
D1 22(5-V8); 3)VB-V8; 4 5+.3.

6. BHecuTe mox KOpeHBb CTOsINee Nepel HUM BhIpaskeHUe —2xy2J§ ,
ecin x < 0.

1) —y12x2y4;  2) J12x%y*;  3) J4xyt;  4) (12x%y6 .

TECT 9

CreneHb C paumMoHanbHbiM nokaszarenem (n. 40)

BapuwaHuTt 1
1

4 2
1. Briuncaure (5}

, -2 2. -
D15  2)-35 35 4)-L5.

2. IlpeacTaBbTe B BUAE CTeNleHU C PAIlHOHATILHBEIM IIOKA3aTejieM BhI-
paskenue ad\a .

1) a'5; 2) a?5; 3) a35; 4) ad.

1 1
3. Ympocrure BhIpaykenue a2 : at.
1

3 1 1
1) at; 2) a4; 3) a?; 4) a?.
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2 _
4. Cokparure gpobb a—bzl.

l (aZ _bZ)E 11
1) (a® - b2)%; 2)a + b; 3) (a2 -b2)%; 4)a-b.
3

5. Pemmure ypaBHeHHe x¢ = 27.
1) 3; 2) 9; 3) 12; 4) 81.

6. CKOJBKO IeNBIX uYKMCeJ HA KOODAMHATHON NpPAMOM HAXOLUTCHA
5 o
MEXAYy YHUCIaMM (—%) u (34)5?
1) 4; 2) 3; 3) 2; 4) 1.

BapuaHT 2
2
278
1. Buiuuncaure (a) .

3. 9. 9. 3
1) 75 2) 6’ Ay DTS
2. IlpeacraBbTe B BHe CTENEHHM C PAIlHOHAJbHEIM IIOKA3aTeJIEM BEI-
paskernue a® - ¥ad .
1) 02’25; 2) a3,25; 3) a4; 4) a3,75_
3
3. Yupocture Bpipaxenue at : a1,
18 3 1 28
1) a4, 2) at; 3) at; 4) a 4.
b3

3 _
4. Cokparure gpobb L_T'

((13 - b3)§ \
1)a?+ab+b%  3) (a® - b%)%;

1

2) (a® - b3)3; 4) a® - b.
2
5. PemnTe ypaBHeHue x3 =25.
1) 5; 2) 55 3) 5v5;  4) 125.

6. CKOIBKO IeJBIX YHMCeJ Ha KOODAHMHATHOM IPAMOM HaXOAUTCA
1

MeXAy YUCIaMHU _25% u $1,57
1) 2; 2) 4; 3) 3; 4) 5.
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TECT 10

TpuroHomeTpuyeckue PpyHkumum (n. 43—45)

Bapunaurt 1

. A3BecTHO, 4TO @ = cos 270° u b = sin 180°. B xaxom U3 BapuaHTOB
OoTBeTa AaHA BepHaa MHOMOPMAIlUA O 3HAYEeHUAX a U b?
Na=0,b=1; 3)a=-1,b=1;

2)a=0,b=0; 4)a=1,b=-1.

. Haiinnre 3HaueHMHe BBIpAKEeHUA cosg : tgg.
1) 0,5; 2) 0,5v3; 3)1;  4)1,5.

. VYriom kKakoif ueTBepTH ABJAETCA Yroa O, ecaum cosa > 0, a
ctga < 07

1)1 2) II; 3) III; 4) IV.

. Haiifure HauMeHbIllee 3HaUEHNEe BHIPAXKeHUA 3sino — 2.
1) -7; 2) -5; 3) -3; 4) -1,

. Kakoe u3 JaHHBIX UMceJ OTpUIATEeIbHOE?
1) tg (-2); 2) sin 3; 3) cos (—5); 4) ctg 2.

. KakoMy M3 HaHHBIX YHuceJ MOKeT OhITh PaBHO 3HauYeHHe cOs OoL?

1) 0,5v7;  2)(0,7)% 3) V5 -2v2; 4) V7 -1.

Bapuaunrt 2

. H3BecTHO, uTO a = sin 180° u b = cos 360°. B xakoM U3 BapUaHTOB
oTBeTa JaHa BepHadA MH(POpMaALMs O 3HAUEHUAX a U b?
a=0,b=1; 3a=1,b=-1;

2)a=-1,b=0; 4)a=1,b=0.

. Haiignte 3Hauenme BBIpayKeHUA cosg - sin % .

1) 0,5; 2) 0,5v3; 3)1; 4) 1,5.

. YrioM Kakoil 4eTBepTH HABJSETCS Yroa a, ecaum coso > 0,7a
sino < 07

HI; 2) 1II; 3) III; 4) IV.

. HaiinuTe HamnboJibIIee 3HaAUYeHHe BhIpaxkeHus 1,5 — 1,5sin a.
1 2) 2 3) 3; 4) 4.

. Kaxoe u3 JaHHBIX YHCeJ IIOJOKHUTEIbHOE?
1) ctg 5; 2) sin (—4); 3) tg 3; 4) cos(—2).

. KakoMy M3 JaHHBIX 4YMceJl MOKeT ObITh PABHO 3Ha4YeHUe Sin o?
1) (0,6)°%; 2) 0,6+10; 3) V10 -+8;  4) 2v2-5.
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TECT 11

OcHOBHbIe TPUroHOMeTpMn4YecKkme ToXAaecCTBa
(n. 46—53)
Bapuaunrt 1
. YopocruTte Beipaxenue sina - (1 + ctg?a).
1) tg?a; 2) 1; 3) sin‘ay 4) sin®o - cos?a.
. Haiigure suauenue BripakeHus 4 sin? g + 4 cos? g -4,
1) 2; 2) 8; 3) 4; 4) 0.

. B xakom BapMaHTe OTBeTa YKa3aHHblIe YHCJIa ABJAIOTCA COOTBET-
CTBEHHO 3HAYEHHUSMH COS ¢t U sin o?

2B g B

27 27 27 2
v2, 3 V2.3
2) ¥£. NI, _N2. 38
) 2 ’ 2 ’ 4) 2 ’ 2
. Haiigure sHauenue ctg a, ecau coso = % Hu 3—21[ <a<2m.
8 15, _15, 8
1) —E’ 2) 17’ 3) 89 4) 15'

. Hatinure nanbonbinee sHayenue BuIpaskeHusa sin?a + (cos o — 1)2
1) 4; 2) 8; 3) 5; 4) 6.

. YIOpocTUTe BhIpaXKeHHE \/tg2 o — sin? o - tg2 o, ecaIM H3BECTHO,

‘{T07I<O(<37n?

1) tgo — sina - tgo 3) sina - tga — tgo;

2) sin 4) —sina.
Bapunaunrt 2

. YopocTuTte BrIpaskenue ctg? o - tg2o — sin®a.

1) 2sin?a; 2) cos?q; 3) 0; 4) 1.

. Haiinure 3Hauenue BripakeHus 2 + 2sin? % + 2 cos? % .
1) 6; 2) 2; 3) 4; 4) 0.

. B kakom BapHaHTe OTBeTa YKa3daHHble 4YHCJia ABJAITCA COOTBET-
CTBEHHO 3HAYEHUAMH coSC H sino?

5. 8 8.13 8 12 5 12

9.9. o .1a, S, _1la 4) 2, 2=,

D 137 13’ 2) 13’ 8’ 3) 13’ 13’ )13 13
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4 3n

4. Haiizure 3HaueHue sina, ecau ctgo = 3 U <A< 5
3. 3. _4. 4
1) '5’ 2) 5$ 3) 5, 4) 5‘
5. HaiiguTe Haubosablee 3HaueHHe BhIpaskeHHs cos?a - (1 + tg2a) —

—2sina.
1) -1; 2) 5; 3) 3; 4) -2.

1 4
6. YmpocTuTe BLIpaKeHHe -1, ecJIM U3BECTHO, YTO — < O < T ?
cos? o 2

1) -tgo;  2)tgoy 3)—Lt-;  4)1-_L

cosa’ coso

TECT 12
dopmynbl cnoxeHus n ux cneacrteua (n. 54—56)

BapuaHunt 1

1. UssecTHO, uTO @ = cos(mW + o) u b = ctg (3?” - a). B kakxoMm us

BapHaHTOB OTBETA JlaHA BepHasa MHGpOPMAIIMS O 3HAUEHUAX a U b?
1) @ = —cosa, b = tgao; 3)a=-sinq, b =ctga;
2)a =sina, b = —ctga; 4) a = —cosq, b = —-tga.

2. Haitgure 3HaueHne BEIpaskeHHA cos 128° - cos 52° — sin 128° - sin 52°,
1) -1; 2) 0; 3) -0,5; 4) 1.

3. YmpocTuTe BeIpaskeHme sin 50 cos o — cos Ha, sin ol
1) cos 6a; 2) sin 603 3) cos4a; 4) sin4a.

4. Yupocrure Belpakenue sin (o — 3f) + sin (o + 3p).
1) 2sina cos 3f; 3) 2sin « sin 3f3;
2) 2 cosa cos 3p; 4) 2 cos o sin 3p.

5. Haiigure 3Hayenue BRIpaKeHUd cos 120° - ctg 150°.

1) -0,5; 2) g; 3) g; 4) _J3

2
6. Haiigure cos (o + B), ecorm usBecTHO, 4To sind = —%, cosfP = %,

npnqém%ﬁ<(x<2n,%ﬂ<ﬁ<2n.

D- 2L 30 4L
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BapuaHTt 2

1. U3BecTHO, 4TO @ = sin [g + a) ub=tg (3—; + (xj . B xakxom u3 Ba-
PHaAHTOB OTBeTa JaHa BepHad WH(popMaIlius O 3HaYeHUAX a u b?
1) a=sina, b=—ctga; 3)a=-cosa, b=tga;
2)a=cosa, b =-ctgo; 4) a = -sina, b = —ctga.

2. Haiigure 3HaueHue BolpaxkeHus sin 144°-cos 54° — cos 144° - sin 54°.
1) -1; 2) 0; 3) 0,5; 4) 1.

3. ¥Ynpocrure Beipa)keHue sin So. sin o + cos 50 cos o.
1) sin4aq; 2) cos 6a;; 3) sin 6¢; 4) cos4a.

4. Yupocrure Beipaxkenue cos(3a — ) — cos(3a + B).
1) 2 cos 30 cos B; 3) 2sin 3o cos B;
2) 2sin 3a sin B 4) 2cos 3a sin f.

cos 210°

5. Halinure 3HaueHMe BRIDAXKEHUSA — .
P sin 150°

m.| S

1) -V3; 2) -1; 3) V3; 4)

6. Haiigure sin (o + B), ecau U3BECTHO, UTO COS O = —1—87—, cosP = 17

x
2
240, 161,

1) ﬁ’ 2) ’*1; 3) _M’ 4) 0.

. b8
NpHYEM o < O < T, <B<m,

TECT 13

dopmynbl cnoxenns M ux cneacrteua (N. 54—56)

Bapuaur 1

. 3a 3a
1. Yopoctute BhIpaskeHue sin =5 cos =
1) sin 3a 2) cos 2q 3) % sin 3a; 4) 2sin 3a.

2. HasBecTHO, 4TO @ = sin 155° — sin 65°. B kakoM u3 BADHAHTOB OT-
BeTa AaHa BepHas uHbopmanua?

1) a = V/2sin115°; 3)a = sin90°
2) a = V2cos110°; 4) a = V25sin 220°.
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. Yopoctute Beipaxcenue cos 20, + sin?a.
1) 0; 2) 2cos? o 3)1; 4) cos?a.

o cos 70° + cos 50°
. HaiguTe 3HayeHMe BBHIpaYKeHUA ——MF—————

cos 10°
1)1 2) -0,5; 3) -1; 4) 2.
. Haiignre 3Hauenue cos 20, €CJaU COS O = %
16, _161, . 161
D7 2) 289° 8) -1 4) 289°

J1 - sin2a
. YopocTuTe BbIpakeHHe ————, €CJH
3 cos o — sina
n

?<(X<2TL'.

1) —sina cos 2) cosa sino; 3) -1;

Bapuwaur 2

. VopocTure BhIpa)keHHE cos? % — sin? %.
1) cos%; 2)1; 3) cos%; 4) cos%.

H3BECTHO,

4) 1.

4To

. HUaBecTHO, 4TO @ = cos8 145° + cos 55°. B xakoM 13 BapHaHTOB OT-

BeTa JaHa BepHas uHbopmanua?
1) a = \/Ec05100°; 3) a-= \/Ecos200°;
2) a = sin100°; 4) a = cos200°.

sin 2a
2coso”

. YIOpoCTHTE BHIDAYKEHHE

1) tgo; 2) sin a; 3) 1; 4) %sinoc.

“ 8in10° + sin 50°
. Hamm're 3Ha4YeHNe BBIDAXEHUNA ——————————

cos 20°
1) -1; 2) 2; 3)1; 4) 0,5.
. Haiinnre 3Hadenme sin 20, ecau sin o = —% u 3—2“ < o'<.2m.
16, _120, 161, _240
D 17’ 2) 289° 3) 289° 4) 289"
\/cos 200 + 1

. YopocTHuTe BhIpayKeHHne

V2 cosa
1) cos 2) -1; 3) 1; 4) —tga.

, €CJIM M3BecTHO, 9TO g <a<m.



KOMMEHTAPUN ONA YHUTEN4A

JduiakTHYeCKUe MaTepHalibl HAIIMCAHEL B COOTBETCTBMM C COZLEP-
KaHNeM ydyeOHUKa «Anrebpa 9» 0. H. Makapeiuesa, H. I'. Mun-
a0k, K. . Hemkosa u U. E. Peokrucrosa, M., «MHeMO3uHAa».
Kaxxnomy nmaparpagy yueb6HHMKaA COOTBETCTBYET OAHA, B HEKOTOPBIX
cJlydadax JBe CaMOCTOATeJbHBIE paboThl, KaXKJ0H riaBe ydeOHUKA —
OfHa KOHTpPoJbHas pabora. Bce paboThl paccuMTaHbl HA OJUH YPOK
(40—45 Munyt). Marepuan B KakJoi paboTe paclpeneséH B OCHOB-
HOM IO BO3DPACTAaHUIO CTENEHH TPYAHOCTH, XOTA 3TO paclipejesieHue
HOCHUT YCJIOBHBIA XapakTep.

CamocroaTensHble PaGoTHl HOCAT KOHTPOJIHUDYIOIIUM U, Aake B
OoJibllleli cTeneHH, o6y4yaroIuil XxapaKTep. ITOMY OOJKHBI, 110 MHe-
HHUIO aBTOpa, CIIOCOOCTBOBATH €II€ M OCHOBHBLIE TEOPETUYECKHE CBeJe-
HUA, IPUBOJMMBIE IIepel 3aJaHUAMH IIOATOTOBHUTEJBHOTO BapHAaHTA.
IIpn BEINOJHEHMH yUYaIllUMHUCA CAMOCTOATENBHOM paGoTHI IMpenmnoJa-
raercA HCIIOJb30BaHHE JIO00H CIpaBOYHOH JuUTepaTyphl (y4eOHHK,
pabouyass TeTpagb 4 ApP.), B TOM YKCJE M PEIIEHHOTO JOMa IOATOTO-
BHUTEJBLHOTO BapuaHTa. KOHTpONbHbIE PAGOTHI HOCAT UCKJIIOUYHUTEIHHO
KOHTPOJIUDYIOIMUHA XapakTep M He IPeAnoJaral0oT HCIIOJb30BAHHUA
KaKHUX-JIu00 CIPaBOYHBIX MaTEPUAJIOB.

TeopeTuyecKkue CBefeHHUsI, NPUBOAUMBIE INepej] MOATOTOBUTENb-
HBIM BapHaHTOM CaMOCTOSTEJbHON paboThl, MOMOryT He TOJbKO yda-
miuMcs IIpOYHee YCBOUTH OCHOBHOE COAep’KaHHe y4yeOHMKa, HO U [a-
AYT BO3MOYKHOCTb YUHUTEJAM, paboTaloniuM II0 APYTUM yueOHHUKaM,
Jlerdye COPHMEHTHUPOBATBCSA B COJAEP KaHUM IIpedjaraeMblX CaMOCTOA-
TeJBHBIX ¥ KOHTPOJLHBIX pPaborT.

Hexoropble 3ajaHNsI CAMOCTOATENBHBIX PAaOOT BBIXOAAT 3a PAMKH
yue6Huka 10. H. MakapeiueBa, TeM He MeHee, BeChbMa OJM3KO IpH-
MBIKas ¥ JIOTUYECKH MPOJOJIKAasi M3JIOKEHHBIN B yueOHHKE MaTepH-
an. ITosaToMy B TeOPETHUYECKUX CBEAEHUAX IPHUBOAATCA COOTBETCTBY-
IOII[M€ OIpeAesIeHUus], aJrOPUTMbI pellleHHs 3a4a4 M MHUHHUMAaJIbHEIE
TIOSICHEHUA. ITH 3aJaHUs BMECTe C COOTBETCTBYIOIIEH TeopHell leie-
co0obpa3HO pPacCMOTPETh HA YPOKAX, NMPEAIIECTBYIONINX IIPOBEJEHUIO
CaMOCTOATEJNbHOH paboThI.

Pacmiupenune paMoK yuyeOHHKA CBA3AHO He CTOJBKO C KeJaHHEM
aBTOpa «JOTOBOPUTL» TEOPETHYECKHUH MaTepuas A0 JOTMYeCKOTro 3a-
BepIIEHNUA, YTO B IPHUHIMIIE HEBO3MOXKHO B CHUJIy BO3DPACTHBIX 0CO-
GeHHOCTEH ydYalquxcsA, CKOJNIBKO C IONBITKOM HEMHOIo | pasrpysuThb
matepuan 10—11-ro npoduabHbIX KJaccoB. OJHAKO B cilydae Helo-
CTaTKa BPEeMEHH WM [0 KAKMM-IM00 APYruM IMPUYHHAM ITOT Mare-
pHaJ MO’KHO He pacCMaTpPHUBAaTh, a CAaMH 3aJaHUA KOHTPOJLHBIX WJIH
CaMOCTOATENbHBIX PaboT MOYKHO MCKJIOYHTH HWJIKA 3aMEHUTH.
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KonunyecTBO ynpaskHEHHH CaMOCTOATENbHBIX U KOHTPOJIBHBIX pa-
60T u30bITOuHO. MCcmosb3dyeMuIil aBTOpPOM MPHHIUII H36BITOYHOCTH
KOHTPOJIBHBIX M CAMOCTOSITEJLHBEIX PA6OT — 3TO HE TOJBHKO ITOIBIT-
Ka OXBaTUTh B paboTe Kak MOKHO GOJIbIlle PA3JINYHBLIX YIPaXKHEeHWH,
«00BATH HEOOBATHOE». 3/leCh MPUCYTCTBYET M 00I[ad TeHAEHIIUA
YKPYIHEHHA KOHTPOJBHBIX paGoT. KpoMe TOro, yuurenio sHaUYUTEb"
HO TIpollle YAaJIUTh U3 TEKCTAa TO HJIM MHOE 3afaHue, HeXeJH AOLY-
MEIBATh HEJOCTAalOlIee,

ITpyHnun wu36BEITOYHOCTH KOHTPOJBHBIX M CAMOCTOSTEJIBLHBIX
paboT MMeeT U ellé OAHY BaXXHYIO HNpuuuHy. IIpeamosaraercss, 4To
yunTenb OygeT mpeajsaraTh yyaliuMcA 8ce 3adanus, HO KPHUTEpHI
BBICTABJIEHHUSA OLIEHKU OyZeT TaKUM, UTOOBI Y y4alIMXCs OOWH HJIH,
MO2KeT OBITh, JBa YNPaXHEHHUSA OKA3aJIHUCh «JIHUIHUMU», SOMOJIHHU-
TeJILHBIMU — 3a HX BBINOJIHEHHE IIPeJIoJiaraeTcsi BHICTaBJIEHHE [O-
MOJHHUTEIBHON OLIEHKM (I10 »KejlaHUIO ydyamuxca). IlogobHas npak-
THKA OpeJjaraTh y4al[MuMcsa BEIOUPAThH CBOH «00A3aTeJbHBIII» MUHU-
MaJIBHBIHA YPOBEHb JAéT BO3MOXKXHOCTh YUallleMyCs IPH BBIIIOJIHEHUH
paboThl OTBETHTh Ha BONPOC, KAKOH MaTepuajl OH YCBOWJ JIyYIIe.
KpoMme Toro, ZONOJHHUTENbHOE YIpaXKHEHHE B KOHTPOJBbHOH HJIH ca-
MOCTOATEJNbHON paboTe AJA CHJILHBIX Yy4YalllUXCsd ABJAETCA «3amac-
HBIM [IApaIlIOTOM» Ha CJydail KakKou-aubo OomuOKH MM ONMHMCKH —
YUYHTEJb BMECTO YIIPa*XHEHHUs, B KOTOPOM JOIyII[eHa OIN0Ka, MOXeT
3aCYMTATh JONOJHHUTEIbHOE YIpakKHEeHHe.

Hanuuue HONOMHHTENBHBIX YIPa)XHEeHUH U IpeajiaraeMas CHUCTe-
Ma OLIEHMBAHUA KOHTPOJBHBIX M CAMOCTOATENbHBIX paboT CO3ZAioT
6J1arONPUATHYIO B IICHXO0JOTHYECKOM OTHOIIIEHHH 06CTaHOBKY BO Bpe-
Ms NIPOBEAEHHUA 3TUX paboT, YTO TaKKe HEMAaJIOBAXHO.

Ilepen HayalOM CaMOCTOATEJLHOM HJIM KOHTDOJBHOH paboThl
YUYHUTENIb JOJIXKeH o0bABUTH (a ayulle — 3allicaThb) KPUTEPUU OLiEH-
KH 1 HaIIOMHHUTH, UTO MOCJIeJHee 3alaHue — BOBCe He caMoe CJI0XKHoe
(B deliCTBUTEJBLHOCTH YACTO TAK M ecThb!). 3TO MO3BOJHUT yYalIuMCS
CO3HATEJBHO MOJAOMTH K BHIOOPY «COOCTBEHHOro 0083aTeIbHOIO MU-
HHUMYMa», 4YTO caMo 1o cebe ABJIgeTCA CEPbE3HON MBICJIUTEJBHON pa-
60Toi (OLIEHKA CBOMX BO3MOXKHOCTEH M CBOiH COOGCTBEHHBIH BRIOOp —
3To Bcerga HempocTo!). IIpakTHKa ITOKA3bIBAET, YTO JOIOJHUTEIbHOE
3aflaHue, He ABJAACH 00A3aTeJbHBIM, YaCTO BLISHIBAET y yYaluxcs
ga)ke OONBIIMI HHTEpeC, HeXeJu 3afaHHsA, NpoBepAlomue oba3a-
TeJbHBIA YPOBEHDb 3HAHUI, YMEHH U HaBBIKOB. U 31ech cieayer Tak-
JKe IIpeAocTepedYb YYallMXCA: OHM MOryT 3a YPOK PELIMTh JIMINL ABa
MOCJIeAHUX, OBa CAMBIX TDYAHBIX M HHTEPECHBIX YIPa’KHEHHUH, HO
MIPHA 9TOM MOJYYAT 3a paboTy HeyAOBJETBODUTEJLHYIO OTMETKY — He
Habpaau HYKHOTO JAJsA MOJOXXUTEJIbHOM OIEHKH KOoJHuYecTBa 0aJioB!

HeckoabpKo cIOB 00 OlleHKE 3a MUCbMEHHYIO paboTy B MaTeMaTH-
yeckoM kJjacce. OLeHKa «yAOBJIETBOPUTENBHO» [IJiSl YYAIIMXCSA 001ie-
00pa30BaTEJBHOTO K AJIA YYAIIUXCA MaTEeMATHUYECKOro KJacca JOJIMK-
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Ha 6BITH paBHONeHHOM. Ha mpakTHKe 5TOro He IPOMCXOIHUT. YUEHH-
Ky MaTeMaTHYeCKOr'o KJjacca AJIA IOJYYeHUA «TPOMKH» IPUXOAUTCS
BBITTIOJIHATL 3HAUMUTEJBHO OOJIBIIIE 3aNaHUi, IPUUYEM Kyaa Oojee BEI-
COKOr'o KauectBa. IIo MHeHMIO aBTOpPa, «YJAOBJIETBOPUTEJBHO» I0OJ-
JKeH IIOJIYYUThL YUYEHUK, BBIIOJHUBIIHNH «00Ieo0pasoBaTeILHYIO»
COCTABJAIOILYI0 MMCbMEHHON paboThl. OfHAKO aBTOP 3TOH KHHXKKHU
He B COCTOAHHUH IIPeO0JIeTh CJOXKUBIINecA 3a mocaennue 30—40 et
«OlLIeHOYHBIE HOMKHHUIILI»; «YAOBJIETBOPUTEJLHO» B IIPEJCTABJIEHHBIX
paboTax MOJIyYHJIOCh HECKOJILKO BHIIIE, ueM B paborax aysa ob1ieod-
pa3oBaTeJbHBLIX KJACCOB.

KoHTposibHBIe pa6oThl HOCAT HCKJIIUYUTENbHO KOHTPOJMPYIOIINHA
XapakTep: IPYU UX BBIINOJHEHUM YYAIIUMCH HEJb3s I0Jb30BaThCS HU-
KaKMMH{ CIIPABOYHBIMH MATEPHAJIAMH, B TOM YWCJe PellIEHHBLIM JoMa
IOATOTOBUTEbLHLIM BapraHToM. HecMoTps Ha TO, YTO B IporpamMme 1o
MaTeMaTHKe €CTh TeMbl, CBSI3aHHbIE C BBHIUMCJEHUSMHU HA KaJIbKyJIf-
TOpe, aBTOpP (II0 IIeJIOMY PSAAY HPHUYHH) CUHMTAET, UYTO HCIOJb30BaHHUE
KaJbKYJATOPOB BO BPEMSA NIPOBEJEHUS KOHTPOJBHOM MJIM CAMOCTOS-
TeJBbHOH paboThl (KaK ¥ BOOOIIE HA YPOKe MAaTeMATHKH, MOKeT OBITh,
38 peJKUM-PeIKUM HCKJIOYEeHUEeM) Helleslecoo0pa3Ho M Jake BpeaHO.

Hnss Toro 4yrobhl yYHTENbh MOT IIPABHMJILHO PACCTABHTH HEKOTOPHIE
aKIeHTHl B NpenojaBaHuu aire6pbl B 9 KJjacce C MOBHIIIIEHHBIM YPOB-
HeM MaTeMaTU4YeCcKOH IIOJATOTOBKH, HEOOXOAMMO KPATKO IPOKOMMEHTH-
poBaTh CoZepXKaHNe 3aJaHU CAMOCTOATEIbHBIX ¥ KOHTPOJBHEIX paborT.

Camocmosameanvrasn paboma N 1. K o611eo6pasoBaTeIbHOM YacTH
paboTBl MOXKHO OTHECTH TOJBLKO ynpaskHeHnue N 3 (ompeneauTh xa-
paKTep MOHOTOHHOCTH HEeKOTOpBIX pyHknuii). B 10—11 xiacce yua-
IuMcs o01eo0pa3oBaTe LHOr0 KJacca 6yAeT MpeAsoKeHo U YIpax-
HeHHe N 6 (3agaTh hopmysoil KoMIo3uIMio ABYX Gyuknuit). Takxe
B CTapIIMX KJjaccax ydamuecs OyayT pemarthb 3agady Ne 4 (ompege-
JIATh XapaKTep MOHOTOHHOCTU GyHKIuK) 1 N2 5 (pemiuTs ypaBHeHHe,
HCIIOJIB3YS MOHOTOHHOCTH (BYHKIIMH), HO YKe IIOCJIe M3YUEeHUS IIpO-
usBonHOi. OcrasbHble 3aflaHUA TIpeAHA3HAYEHB! NJA yUYaIUXCA Ma-
TEeMaTUYEeCKOro KJiacca. KpuTepuil oneHUBaHMA paboOThI: «IATH» 3a
IIeCTh YIPaKHEHUH, «TPU» — 3a TPH YIPaKHEHHUS.

Camocmosmenvnaa paboma Ne 2. Yupakaenus Ne 1 u 3 momx«
HO OTHECTH K o001eo0pasoBaTeJbHOM COCTABJIAIOIIEH, IIOCKOJBKY
pedyb HAET 00 M3yyaeMOM B OOBIYHBEIX KJaccaX CBOMCTBE (PYHKIMH
(uéTHOCTL-HeUeéTHOCTL). OO0 OrpaHMYeHHOCTHM (GYHKIHHN B. 06MmIe06-
pa30oBaTeJNbHBIX KJaccaX He PACCKA3bIBAIOT, M [OTOMY VIPAMHEHMUS
Ne 2, Ne 4 u Ne 5 yyeHHMKaM TaKHX KJIacCOB OyAYyT COBEPILUEHHO HE3HA-
KOMBI. YnpakHeHHA Ne 6 u 7 anenaupyroT K YETHOCTU-HEUYETHOCTH
¢GyHKIMYN, HO Ajas oOmeo6pasoBaTeNbHOro KJjacca OyAyT CAXIIKOM
CJIOKHBI. KpuUTepuil OIEHHMBAHHUA: «IATh» 34 IUECTh YIPAKHEHUH,
«TPU» — TPH YIPaXKHEHUSA.
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Camocmoamenvnas paboma N 3. Boéiblmas 4acThb ynpaskHe-
HUH paccyMTaHa Ha yyaluxca obmieo6pasoBaTeJbHOIO KJjacca. ITH
yHIpa)KHeHUA II03BOJISIOT 3aKpPEeNHUTh OCHOBHbIE YMEHUSA U HaBbI-
KU, CBA3aHHBIE C IIOCTPOeHHMEM rpaduka KBaApaTUYHONH (PYHKIUH.
VYopaxknernue Ne 1 — 3axkpenJienne GOpMyJbl JJIA BBIYUCIEHUSA Bep-
HINHBI TapaboJibl U €€ OcCH CUMMeTpuUU; N 2 — MOHMMaHUE TOTO, YTO
ecoir mapabojia IPOXOAUT uepe3 3aJaHHbIEe TOYKH, TO KOODPAMHATHI
3TUX TOYEK YAOBJETBOPAIOT YPAaBHEHUIO, 3aJAI0ONIEMy AAaHHYIO QYyHK-
uump. ['y1aBHaA uaesa ynpakHeHuss Ne 3 — yMeHHe «JBUTraThb» mapa-
60J1y BIPAaBO-BJEBO U BB€PX-BHU3 ([IPK YCJIOBUHM, YTO mapaboiay y = x?
y4yaliuecsa yMeloT CTPOUTH ¢ 7 KJiacca). YnpaskHeHue Ne 5 — mocTpo-
eHue rpapura KBaApaTHUYHON (GYHKIMM 110 NATH TOYKAM. Y IIpaKHe-
HUua N 4 (c napamerpom), Ne 6 (cucreMa U3 TpEx ypaBHeHHUH ¢ TpeMst
HensBecTHbIMM), Ne 7 (mepeceuenue AByX mapabous) u Ne 8 (mapaboJsia
KaK reoMeTpPUYeCKOe MECTO TOYeK) IIPEBBIIAIOT 0a30BbId yYpPOBEHb.
Kpurepuii oueHUBaHUSA: «[ATb» 334 CeMb YIPAXKHEHUH, «TpU» — 3a
YyeTwIpe.

Camocmosmenvras paboma N 4. Bce 3aganust npesbiaoT 6a3o-
BBIM YPOBEHb M3YYEHHS MAaTEeMaTHUKN M He paccMaTpuBaioTcs B 9 06-
mieobpa3oBaTeJLHOM KJacce. HexkoTopble npeo6pa3oBaHuA rpadUKoOB
QYHKIMKM pacCMaTpHUBAIOTCA B CTApPLIMX KJjaccax. ynpaskHeHue Ne 1
npoBepseT IIOHMMaHWe TOro, YTO MPOMCXOAUT ¢ 00J1aCcThIO omnpenesie-
HUA U 006JIaCThIO 3HAYEHWI JaHHOUW (PYHKIWM NIPU BBINIOJIHEHUH TeX
WU HMHBIX peobpa3oBaHuil QyHKIUKU. ¥YnpaxKkHeHue Ne 2 nmpoBepseT
yMeHue U3 rpaduxa JUHeHON QyHKUUH f(x) = ax + b monydars rpa-
buxn dyrrumit y = f(-x), y = f(kx), y = |f(x)| u y = f((x]). Ynpaxse-
Hue Ne 3 mpoBepseT Te »Ke HaBBIKH, HO JJIS KBaJpaTUUHOU PYHKIUH,
a ynpakHeHue N 4 — g Apo6GHO-JIMHEHHON GQyHKuuu. YunpaskHe-
HUe Ne 5 — THUNWYHOEe ypaBHEHHe C IapaMeTpOM, OIHparoIeecs Ha
nocTpoeHue rpadpuka dyHxkuuu. Kputepuil OLEeHUBAHUA: «IIATh» 3a
YyeThIpe YIPaXKHEeHUst, «TPU» — 3a [ABa YIPaKHEHUd.

KonmponvHas pa6oma AN¢ 1, Pabora paccuuTaHa Ha ydammuxcs 9
KJlacca ¢ DACHIMPEHHBIM H3Yy4YeHHeM MaTeMaTHKHU. Bce ynpakHeHUs
MIPEBHIIAIOT 6A30BbIi YPOBEHb M3YUECHHUA MATEMATHKH. Y IpAKHEeHMe
Ne 1 — uccriegoBanve GyHKIMHM HA YETHOCTH-HEYETHOCTE. Y IIpaKHe-
HEe Ne 2 mpoBepsieT NPeACTaBNIeHUA yUaluxcd o rpadbHuKe KBagpaTud-
HOM QYyHKUUM. YrnpaxHeHue Ne 3 MCIOJB3yeT BhIJAEJIeHUE KBajapaTa
ABYYJIeHAa U3 KBaAPAaTHOrO TpéxuyieHa (IYHKT a)) AJA onpeAesieHUA
HanOOJIBIIEro UM HaMMEHbIIIeT0 3HAUEeHUA KBaJPaTUUYHOH GYHKIUH,
a TaKiKe pellleHHe KBaJPaTHOTO YpaBHEHUSA C IapaMeTpoM (IYHKT 6))
OJasA onpejeseHUA 00J1aCcTH 3HAUYEHUH AAHHOU (GyHKUHH. YHOparkHe-
Hue N 4 — mocrpoeHue rpadukKa KBagpaTHUHON GYHKLIUH (a mepes
9THUM — pellleHHe HeOOJIBIION 3axadyl ¢ ImapaMeTpoM). ¥ IIparKHeHUe

Ne 5 — ureHue rpadura KBaApAaTHUYHON (PYHKIHUH. YIIpaKHEHHE
Ne 6 — uccaenopanve rpaduka QyHKUHYA, COAepPIKallleil TepeMeHHYIO
o4 3HAKOM MOAYyJaA. Yhnpakuenwe Ne 7 — rpaduduecKoe pelleHue
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ApOo6HO-pAIMOHAIBHOTO YPABHEHHUS C [IePEeMEHHOMN 0[] 3HAKOM MOZY-
JIl B 3aBHCHUMOCTH OT napaMeTrpa. KpuTepuu OoneHUBAaHUA: «IIATh» 34
IIECTh YyNPaXHEHMNH, «TPU» — 34 TPH YIparKHEeHHUs.

Camocmoamenvrnasa paboma N 5. U3 Bcex ynpaKHeHHH LOCTyH-
HBIMH JJIA ydyamuxcsa o61jeobpasoBaTeJLHOrO Kiacca ABIAOTCA Ne 1
(bukBaApaTHBIe YPABHEHUS 3HAKOMBI ydalumcs emé ¢ 8 kJjacca) u
yopakHeHHe Ne 2, ameyupyrollee K MOHATHIO KODHS yDaBHEHHA U
K DelIeHMI0 ypaBHEHHH pasJioKeHueM Ha MHOXXHUTeJH. B ympaxkHe-
HHU Ne 38 Tpebyercs pemiuTh ypaBHeHHe rpa¢uyecKHUM crocobom, a
rpapux apobHO-TMHEHHOH (GYHKIHMH ydamumcs obrieo6pasoBaTesb-
HOTO KJjacca He u3BecTeH. [Ipu pelleHNu ypaBHEHUS U3 yIPaKHEeHUSA
Ne 4 yuaniueca ZOJKHBI HCIIOJIb30BATh MOHOTOHHOCTh (DYHKIIUI, UTO
B 06I11e06pasoBaTeJIbHOM KJlacCce IIOYTH HHUKOIAA He HCIIOJIb3YyeTCs.
YpaBHeHNe u3 ympakHeHuHs N 5 a) pemraeTcA BIIOJIHE OYEBHJIHOH
3aMEHOI NepeMeHHOM, uTOo, B 06m[eM-TO, AOCTYIHO CHJBHBIM yd4a-
mumMcsa 06111e06pa3oBaTeILHOrO KJacca. ¥ paBHEHHME U3 yIPaXHEHUS
Ne 5 6) — cumMerpuuyecKoe ypaBHeHHE. JTO ypaBHEHHMEe — [JId y4a-
HIMXCA MaTeMaTHYeCKOT0 KJjlacca. ¥ paBHeHHe U3 yrnpakHeHuda Ne 6 a)
peliaeTcsa METOAOM HeONpeAe/IEHHBIX KO3((UIINEHTOB — 3TOT METOJ
U B MaTeMaTUYEeCKOM KJIacCe BOCIIPUHUMAETCH YYAITUMHUCS JOCTATOY-
HO cJyoxxHO. I camoe cii0)kHOe — ApOOHO-pPAIHOHAJILHOE YPaBHEHHE
u3 ynpaxkaenuss Ne 6 6). Kpurepuii oneHUBaHUSA: «IATb» BHICTABJISA-
eTCd 3a NATHh 3aJaHUH, «TPU» — 3a TPH.

Camocmoameavnas pa6oma N 6. Conep:xaHue paboThbl, KpoMe
yopakHeHHsa Ne 1 6) u Ne 5, He mpeBbImaeT 6a30BBLIM ypoBeHb. Ilpn
9TOM B yIipa)XHeHHH Nt 1 TpebyeTcs pelIuTh OOHO U TO K€ HEPaBeH-
CTBO TPEMA pas3JMUYHBIMHU crocobaMu, OJUH K3 KOTOPHIX ydallluecs
00111e00pa30BaTeJbHBIX KJIACCOB He 3HAIOT (peub MIAET O CBELeHUM
KBaJApPaTHOTO HepaBEHCTBAa K COBOKYIIHOCTH ABYX CHCTEM — METOJ
pellleHUs He CJIOMKHBIH, HO y4alMcA OH He3HaKoM). B ynpaskHeHHH
Ne 6 peub UAET O BHIYMCJIEHHUH CYMMBI BCEX IIEJIBIX PEIeHHN JPOOHO-
pPallMOHAJIBbHOTO HEpPaBeHCTBA. 34eCh 6a30BbIi YPOBEHb IPEBLINIAETCS
JOIIOJTHUTEJIbHBIM Tpe6oBaHMEM BBIYMCJIATL CYMMY LEJIBIX PEIIeHHH
HepaBeHCTBa. 1 make [JOIOJIHHTEJ/IbHOE YIIPa’KHeHHe He MPEeBLINIAET
6a30BBIil YpOBEHb — TPYAHOCTDH TOJIBKO B TOM, YTOOLI MPaBUJILHO IIO-
HATH ycjoBrue. KpuUTepuil OLleHUBAHUA: «HATHh» 3a IIECTh yOpaKHe:-
HUH, «TPH» — 34 TPH.

Camocmoameavnas paboma N¢ 7. Pabora paccuuraHa Ha yda-
muxcsa 9 KJjacca ¢ pacHIMPeHHBIM uU3yyeHHeM MareMaTuku. IlepBoe
yHIpaKHEeHHEe MOCBAIIEHO reOMEeTPUYECKOMY CMBICJIY MOJYJS (PaccTo-
AHUE MEXAY TOUYKAaMH KOOPAMHATHOM NpAMOH) M MOXKeT OBITH pac-
CMOTPEHO C yYaIHMMMCH CTAPIINX KJACCOB MJIM C yUeHHMKamMu 9-ro
KJjacca Ha dakyJbTaTuBe. YnpakHeHHe N 2 NOCBAIEHO NIpOCTeM-
IIUM YPABHEHHAM, COAEPIKAIIMM II€EPEeMEHHYIO IIOJ 3HAKOM MOAYJA.
VYupaxHenue Ne 3 (pelienne ypaBHeHUsI 3aMeHOI IIePeMEHHOMH) TaK-
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JKe MoKeT OBITh MPENJIOYKEHO M ydalquMcsa o611eo6pa3oBaTeIbHOIO
Kiacca. Yopaxuenue Ne 4 cofep:KUT ypaBHeHHe Bua |f(x) = a, rme
a — TOJIOKUTeJbHOE YUCJIo. Ero perieHue NJOCTYNHO CUJIBHBIM y4a-
muMceA 001eo0pa30BaTEIbHOIO KJACCA, MPOABJSION[MM IIOBBIIIEH-
HBIM HMHTepec K MareMaTHKe. Ne 5 — rpaduuyecKuii MeToj pelleHUs
ypaBHenuii. Ne 6 — ypasnenue Buza |[f(x)| = |g(x)|, npocreitmiue Bapu-
aHTBI KOTOPOTO BCTPEYAJHCh B 71—8 KJlaccax C pacIIMPEeHHBIM H3yde-
HueM MaTeMaTUKH. OcTajbHblE YIpPayKHeHUSA 3HAYHTEJIbHO CJIOMKHee
U MOTYT OBITH NPENJIOMKEHBl yual{MMCH, UMEIOI[MM ONEIT paboThI ¢
NnoJo0HBIMHM ypaBHeHUsIMU. Kpurepuii OlleHUBAHUA: «[IATh» BBICTAB-
JsieTcA 3a BOCEMb YIIPa)KHEHH, «TPU» — 3a YeThIpe.

Camocmoamenvrnasn paboma N 8. Bce ynpakHeHUs paGoThI mpe-
BBIIIAIOT 0a30BEIi ypoBeHb. OfHaKo ynpakHeHue Ne 1, amesyiupyio-
Ijee K reOMeTPUUYECKOMY CMBICJIY MOAYJIA YHKCJa, BIIOJIHE NOCTYOHO
JULS IOHMMAaHUA yyaluMuca o0ieo0pa3oBaTeibHOTO KJjacca. Y IIpax-
HeHNe N° 2 ABJAETCSA NPOCTEHINMM HEPABEHCTBOM C MOAYJIEM U MO-
JKeT OBITh MPENJIOKEHO CHUIbHBIM yUYallUMca 00111eo0pa3oBaTeIbHOTO
KJacca. HepaBeHcTBO U3 ynpaXHeHUs Ne 3 CBOEUTCA K KBaAPATHOMY
HepPaBeHCTBY 3aMeHOI mepeMeHHOH. Ne 4 — nBOIIHOE HEPAaBEHCTBO C
moayJseMm, Ne 5 — rpaduyeckuil criocod pelreHUsi HEPaBEHCTB — 3THU
yOpa)XHEeHHUA eIlé MOT'yT ObITh JOCTYIIHBI CHJIBHBEIM ydyalluMca obime-
o00pasoBaTeJBHOTO KJacca. Bce ocTanbHble yIpaskKHeHHUS yiKe HOCTA-
TOYHO CJIOKHBI U JAJIsl pellleHHA TpeOyIoT crnenuanbHOM NMOATOTOBKH.
Kpurepuit orjeHUBaHUA: «[ATh» 3a CeMb YIPayKHEHHUH, «TpU» — 3a
YyeThIpe yNpa>KHeHUs.

Camocmoamenvhas paboma N¢ 9. Comep:xkanne paGoOThl IIPEBHI-
miaeT 6a30BEIM YpOBeHb 0O0yUeHUs1 MaTeMaTHKe U IpeJHa3HaueH JJs
yyaluxcd MaTeMaTHYeCKOr'o KJjacca. ynpaxkHenue Ne 1 — Jauneii-
HOE ypaBHEHHE C IIapaMETPOM, KOTOpPO€ IPH PA3/IMYHBIX 3HAUEHUAX
napamerpa Jubo He MMeeT KOpHeH, Jub0 mMeeT GECKOHEYHOE MHO-
JKeCTBO KOpHeH, jub0 MMeeT eQUHCTBEHHBIH KOpPEeHb. ¥ IPaKHEHUEe
Ne 2 — smHei#iHOe ypaBHeHUe, KOTOpPOe B JoOaBJieHNe K IIPeAbIAYIIIUM
cJayJyasiM MOJKeT He MMETh CMbICJa IIPU OIPeAeJEHHbIX 3HAUEHUAX
napaMerpa. ynpaskHeHue Ne 3 — KBagpaTHOe ypaBHEHHeE C mapame-
TDPOM, KOPHH KOTODPOrO BBIPAXKAIOTCS 4epe3 ImapaMeTp. YIIpakKHeHHe
Ne 4 — ypaBHeHHE, KOTOPOE MOXKeT OBITH DU ONpeAeJIEHHBIX 3HAYe:
HHUAX IapaMeTpa KBagpaTHRIM, a MOXKeT ObITh JUHeHHBIM. YIparkHe-
HHEe N2 5 MOCBAIEHO APOOHO-PAlMOHAJIBHOMY YPaBHEHHUIO C OIIpefe:
JIEHHLIMM OrPaHUYEeHMAMH, HAKJAALIBAEMBIMH Ha HYJH YHCIUTENd,
BBIpAXKAIONIMecss 4Yepe3 mapaMeTp. YnpaykHeHne Ne 6 —' pelleHue
JPOOHO-PANMOHAIBLHOTO YPaBHEHHs C IapaMeTpoM. B ynpasKHeHUU
Ne 7 tpebyercsi cOCTaBUTh ypaBHeHHE KacaTeJbHOI K I'Da®UKY KBa-
IpaTUYHOH (DYHKIHMH, COCTABUE M PEIIUB yDAaBHEHHE ¢ NapaMeTDPOM.
Kpurepuii oneHuBaHUA: «IATH» CTABUTCA 34 IHECTh' yIpasKHeHUH,
«TpH» — 3a TPH.
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Konmponvnas pab6oma Ne 2. Pabora paccumTaHa Ha YYAITAXCHA
9 kyjacca C TOBBIIIEHHHBIM YPOBHEM MAaTEeMAaTHYeCKOIl IIOJrOTOBKH.
VnpaxxHeHua paboThl OXBATHIBAIOT OOBEMHEIN MaTepuaj. ¥YIpakHe-
HHe Ne 1 comepskuT B ceGe pasyioikeHHMe KBaApaTHOTO TPEXYJIeHA Ha
MHO>KUTENHU U penleHne APoOHO-PAIlMOHANBHBIX HEPABEHCTB METOLOM
UHTEePBaIOB. YupaskHeHHne Ne 2 — pelleHHe Jpo6GHO-PAIMOHAIBLHOIO
YDaBHEHMS, COAEpPIKalllero IepeMeHHYIO II0J 3HAKOM MOJYJs, C Io-
MOIbIO 3aMeHLI nepeMeHHO#. B ynpaykuenuu Ne 3 Tpebyercs cocra-
BUTH CHUCTEMY HEPaBEHCTB, OLHO U3 KOTODPLIX ABJAETCA HEPAaBEHCTBOM
BTODOI CTEIIEHH, 4 BTOpPOe — HEPABEHCTBO C IIEDEMEHHOH 0] 3HAKOM
Monynsi. Ynpaxkueare Nt 4 (mesoe ypaBHEHHE UYeTBEPTOH CTeIeHH)
pellaeTcd pas3jioMeHHEeM Ha MHOMKHTEIH METOJAO0M HeolpeJeEHHBIX
KoaddunenTos. Yupaxxuenue Ne 5 — apo6GHo-panuoHalbHOE Hepa-
BEHCTBO C ITIepeMEHHOI 0] 3HAaKOM MOZYJIA, peleHre KOTOPOro pas-
OuBaeTcsa Ha ABa caydas. YupaxkHeHue Ne 6 — gpo6HO-panuoHaJbHOE
ypaBHeHHe ¢ mapaMeTpoM. Kpurepuil oneHUBaHUA! «IIATh» CTABUTCA
3a O0ATH YIOPaXHEHUU, «TPU» — 3a TPH.

Camocmoameavras paboma Ne 10. Yupaxkaerus Ne 1 u Ne 3 no-
CTYIHBI yUamuMcs obireobpasoBaTebHOro Kijaacca. B mepBoM u3 HUX
TpebyeTcd BBIACHUTH, ABJAETCA JM JaHHAS Iapa YuceJ DelmeHueM
YPaBHEHHA C IByMs I€PEMEHHLIMH UJIM CUCTEMEI YPaBHEHHUH C IByMHA
nepeMeHHBIMHU. OTJNYME 3TOr0 YIIPAXKHEHHUA OT IIOXOKHUX 3a71a4 Kyp-
ca anrebpsl 7 — 8 KJaccoB TOJBKO B TOM, YTO B 9TOM paboTe mpen-
JlaraloTcsl ypaBHEHUS BTODOI CTelleHM, a He nepBoil. B ympaskHeHUHn
Ne 3 Tpebyercs pelIUTL CUCTEMBI YDABHEHUH C ABYMSA epeMeHHBIMHU,
IpUYEéM B OYHKTE a) BO3MOYKEH CIIoco0 IMOJCTAaHOBKM, a B MyHKTe 0)
BMECTO criocofa moJCTaHOBKH (KOTODHIH 3eCh TOXKe BO3MOXKeH) YA 00-
Hee BOCHOJIb30BATLCA CIIOCOGOM CIIOMKEHMS (CJIOYKHUTHL NEPBOE ypas-
HEHHEe CO BTODHLIM ypaBHEHHMEM, YMHOXXEHHBIM Ha 2). YIIpakKHeHHe
Ne 2 — mocTpoeHue rpadguKa ypaBHEHHUs BTOPOH CTEIeHH C ABYMsA
IIepeEMEHHBIMH, U3 KOTOPBIX ydaluMca o61eobpa3oBaTe IsHOr0 KJac-
ca OyzeT 3HaKOMO ypaBHeHHE OKPYKHOCTHU (IIYHKT a)). YIpa'kxHeHHUe
Ne 4 Tpebyer moKasaThb, UTO CHCTeMa HECOBMECTHa. B ympakHeHHUH
Ne 5 HyKHO mOCTpPOHUTH rpatUKU ypaBHEHUI C ABYMsA IIepeMEHHBIMU
¥ HaWTH YMCJIO pelmeHMH cucTeMbl. CMBICT 3ajaHusA MOHATEH yda-
muMca o6meobpa3oBaTeJLHOTO Kjlacca, HO IOCTPOUTH rpaUKH ypaB:
HeHMI yuamyecsd 0e3 cIleMAJbHON MOATOTOBKM HE CMOTYT. YIIpa-
HeHUe Nt 6 — 3ajaya c mapaMeTpoM — HYXKHO rpadHUYecKH: peIlUTh
CHCTEeMY ypaBHEHHH ¢ IByMA NepeMeHHLIMH. Kpurepnil onieHMBaHNA:
«[ISTh» BLICTABJIAETCA 3a IUECTh 3aJaHUN, «TPHM» — 3a TPH.

Camocmoameanvnas paboma Ne 11. Yupaxueausa Ne 1 u 2 noctymn-
Hbl CHJIBHBIM yuamuMmcsa ob6uieo0pa3oBaTesbHOTO KJjacca. B IepBoM
ynpakHeHHHM OpHUMeHseTcsa HeoObluHas 3aMeHa — IIepBOe YpaBHeHHe
ABJISETCA IIOACTAHOBKOI AJ1s1 BTOpOro. B ynpaxkueHHn Ne 2 He HYXHO
HAXOJUTH 3HAUEHHE IIePEeMeHHOI, MTOCKONBKY HOeJe Ipeobpa3oBaHUsA
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[epBOro ypaBHEHHUA U IOACTAHOBKM BTODOTO ypaBHEHMHA Cpa3y IOJIY-
yaerca TpebyeMbiii oTBeT. YmupaskHeHne Ne 3 — cucreMa ABYX ypas-
HEeHH#, pelllaeMbIX 3aMeHOil ¢ 3JeMeHTapHBIMU CHMMEeTPHUYECKHMH
MHOro4JIeHaMH. YhnpaxkHeHume Ne 4 — TekcroBas 3aAada, KOTOPYIO
MOr'YT PEelINTh CHUJIbHBLIE yualiuecd OOBIYHOrO Kjacca. YIpaKHeHHe
Ne 5 comepXHUT ABe CHCTEMBI, B OJHOM M3 KOTOPBIX €CTh OAHOPOAHOE
ypaBHEHHE BTOPOM CTEIeHW, a BTOpasd CHCTEeMa IIPUBOAUTCS K CH-
cTeMe, cofeprkallieil OJHOPOAHOEe ypaBHEHHE. OTH CHUCTEMBI MOXKHO
nmpeaJaraTh y4yallHMMCA, NMEIOIUM CIIeIIHAaJTbHYI0 MaTeMaTUYEeCKYIOo
TIOATOTOBKY. YmnpaxkHeHne Ne 6 — B3azaua ¢ mapamMeTpoM, KoTopas
pemaetrcsa rpadpuuecku. Kpurepuil OlleHMBAaHUSA: «IIATb» BHICTABJIA-
eTcd 3a NATH 3aJZaHUMA, «TPU» — 3a TPHU.

Camocmoameavnas paboma N 12. VI3 Bcex ympakHeHHH ydya-
muMca o6meobpa3oBaTeIbHOrO KJAacca AOCTYIHO JIMIIL yIIpaKHeHHe
Ne 1, B KOTOPOM HY’KHO BBISICHUTH, ABJSETCA JIU JaHHAsA [1apa YUCeJ
pelleHeM HePaBEeHCTBA C JBYMS NE€PEMEHHLIMU HJIM PENIeHHEM CU-
CcTeMbl HEPABEHCTB ¢ AByMA nepemeHHbIMU. OcTanbHBIE YIIPAXKHEHUA
peJHa3HAYEHh! AJIA YYAIMXCS KJACCA ¢ PACHIMPEHHBIM H3y4YeHUeM
MaTeMaTUKH. B ynpakuenun Ne 2 TpebyeTcsi BHIACHUTH, IlepeceKa-
eT JIX JaHHBIA OTPE30K NPAMYIO, PasfelsoIlyl0 IJIOCKOCTh Ha JABe
noayiiockocTu. B ynpasxkHenum Ne 3 TpebGyercss m300pa3uTh MHO-
’KeCTBO pellleHW# HepaBeHCTBa. B ympaskHeHHH Ne 4 HY’KHO 3aJaTh
CHCTEMOU HepaBeHCTB TPEeYIroJbHUK C BePIIMHAMHU B JaHHLIX TOUYKAaX.
Yupakxnenune Ne 5 — BBIUMCJIeHMe ILIOHIAAM (UrYypHI, 3aJaBaeMoi
CHCTEMOU HepPaBEHCTB, COAEPKAIIUX [IEPEMEHHYIO 0] 3HAKOM MOJY-
a5, YopaxkHenue Ne 6 — zagaua ¢ mapamerpoMm. Kpurepuii onennsa-
HUSA: «IIATH» BBICTABJAETCA 34 IIATH aa,uaﬂm'»i, «TpH» — 3a TPpH.

Konmponvhaa paboma Ne 3. PelieHme cucTeM M3 YIPaXHEHUH
Nel m Ne3 poctymHO yuaiqumes o01ieo0pas3soBaTeIbLHOro KJjacca.
CUJIBHBIM YYAIIMMCA MOXKHO IPEAJIOMKHUTEL PEIUTh TEKCTOBYIO 3aka-
uy (yupaxxHeHue Ne 4). OcranpHble yIpaKHeHHUs, CBA3aHHBIE JU60 C
CHCTEeMOM HEDPaBEeHCTB C ABYMs IIePeMEeHHBIMHU (ympakHeHUs Ne 2 u
Ne 5), 1u6Go ¢ JOCTATOUHO CJIOKHOM CHCTEMOM ABYX ypaBHEHUI BTO-
pPOHi CTelleHM ¢ ABYMA NepeMeHHBIMHU (yrnpasxkHeHue Nt 6), paccuura-
HBl Ha yYalUXCs KJacca ¢ yray6JE€HHBIM U3Y4YeHHEM MaTeMaTUKH,
Kpurepuii oneEnBaHuA: «nAThL» 3a IATH 3aJaHUNA, «TPU» — 34 TPH.

Camocmoamenvrasa paboma Ne 13. [lna yuamuxca obmieobpaso-
BATEJBHOT'O KJiacca AOCTYNHBI ynpakHeHust Ne 1 u Ne 2 a). B mep-
BOM H3 yNpaXHEHUH HYIKHO BHIACHUTH, ABJAETCA JU JAaHHOE UYMC-
JIO 4JI€HOM IIOCJIeAOBaTEJLHOCTH, 3aJaHHON (opMyJIOH 7n-TO. YJIEHA.
B ynpaxxsenuun Ne 2 a) yuarmuecs o GopmyJie ZOJIIKHBI HANTH ITepPBLIe
IATH YJIE€HOB IIOCJIefOBATeJbHOCTH. B MyHKTe 0) ynpaskHeHus Ne 2
ydamguecss AOJKHBI METOJOM MAaTeMaTHUYEeCKOH MHAYKIHUH JOKAa3aThb
¢dopMyny n-ro 4ieHa IOCJeZOBATEIbHOCTHY, 3aJaHHONW PEKYDPEHTHOM
dopmyoii. B ynpakHeHHH Ne 3 HY»KHO OIpeneaUTh XapaKTep MOHO-
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TOHHOCTH, a B yIpaskHeHNHU Ne 4 — OorpaHUYeHHOCTDH II0CJIeJ0BaTe b
HOCTH, 3aJaHHON (HOPMyYJIOil n-ro uieHa. YupaxkHeHusa Ne 5 u Ne 6 —
JOKa3aTeJIbCTBO METOAOM MaTeMaTUYecKoi HHAYKnuu. Kputepuii ome-
HUBAHUS! «IIATb» BBICTABJIAETCA 3a IATh 33JaHUM, «TPU» — 34 TPH.

Camocmoamenvnas paboma N 14. TIocKONIbKY TeMa «Apud-
METHYEeCKasA Mporpeccud» HABIAETCA 00A3aTENBLHON AN ydYallUXCHA
9 xyacca Jr060ro npoduisA, To B aT0i paboTe GOMBIIAA YACTD YIIPAXK-
HEeHUH JOoCcTyIHa yyamumcsa obuieoGpasoBaTebHOro Kiaacca. Mekio-
YeHUe COCTaBJIfAeT ynpaskHeHHe Ne 8, B KOTOPOM yualruecs OJXKHEI
UCCIeN0BATh KBAaAPATHYHYI0 (QYHKIMIO HAa IKCTPpeMyMbl. Ilpuuém
DYHKIMSA I[eJOYNCIEeHHOr0 apryMeHTa JOCTUTaeT OLHOrO M3 JKCTpe-
MYMOB Cpa3y B JByX TOYKaXx. YnpayxkxHeHusa Ne 1, 3, 4 u 6 nposepdAioT
3HAHWJ, YMEHHUA ¥ HaBBIKM pellleHUs 3agad mo teme «Dopmyia n-ro
4jleHa apu(pMeTHIeCKOU IIpOrpeccu», a yupaskuenua Ne 2, 7Tu 8 —
mo treme «CyMMa IepBBIX 7 4YJIEHOB apH(PMETHUYECKOH HpPOTPEecCHU».
VnpaskHeHne Ne 5§ mpoBepsieT 3HaHHMe XapaKTepUCTHYECKOro CBOIi-
CcTBa apudMeTHdYeCKOH mporpeccuu. Kpurepuil OLleHUBAHUA: «[IATH»
BEICTaBJIAETCH 34 CeMb 3aJJaHMM, «TPU» — 34 4YeThIpe.

Camocmosmenvrhas paboma Ne 15. ComepxaHue paboThl NOCBA-
IIIeHO TeMe, 00A3aTeNbHOMN IJIA H3YUYEeHUS B KJjaccax JIIo0oro Ipo-
¢una. Iloromy GO6NbIIasA 4YacTh yNpPa)KHEHHMH pacCyMTaHA Ha BCexX
yuamuxca. HckirodyeHue COCTABIAAIOT, MOXKET OBITh, YIPaKHEHU:A
N 2 (m3o6paskeHNe 4YJIEHOB IIOCJEJ0BATEILHOCTU B KOOPAMHATHOI
maockocTH) u Ne 7 (cnosxHele npouenTsl). Ho, HeCMOTps Ha BIIOJIHE
IIOHATHOE YCJIO0BHE, yJaluMcA 0e3 CIeIMalbHON IIOATOTOBKH OyaeT
HeIIpOCTO pelnuTh ynpaskHeHuA Ne 5 u Ne 6. Kpurepuu onesnBanus:
«IATH» 3a LIeCTh 3aJaHUM, «TPU» — 3a TPH.

Camocmosamenvuas paboma N¢ 16. Bee ynpaxHeHus paboTsi,
KpoMe ymnpakHeHMsa Ne 1, paccumrTaHel Ha yyamuxcs 9 kjacca c
NOBBINIEHHBIM YPOBHEM MAaTEeMAaTHUYEeCKOH IIOATOTOBKM. Y IOpaKHe-
Hre Ne 1 — yMeHHe mpefcTaB/fATh OECKOHEUHYIO NECATUYHYIO IIe-
puoguvYecKyio Apobb B Bujae OOBIKHOBEHHOW ApoOu ¢ momombio Oec-
KOHeYHOU yOBIBAIOIel reOMEeTPHUYECKOM IIPOrpeccur. JTOH ke TeMe
TIOCBALIEHH yIpakHeHuss Ne 3 u Ne 7, HO OHM 3HAUHTEJBHO CJIOXKHEe
yOpa)KHeHUH, IIpeJHasHAYEeHHBIX IJIS ydalluxcs OOBIYHOIO KJacca.
B ynpaskHenusix Ne 2, 4 u 6 TpeOyeTcss BBIYMCJIUTL IIpeHes IOCTe:
JIOBaTeJIbHOCTH, IPHUYEM YPOBEHb 3THX YIpa’KHEHHH ABHO INpPEBHI-
11aeT ypOBeHb YIIDa)KHEHUH, NpeJJoKeHHBIX B yueOHuKe. [losTomy
nepej TeM, KaK JaBaTh 3TH 33/ja4H, 1lejiecoo0pa3Ho BMecTe ¢ KJIACCOM
paccMOTpeTh METOALI BHIUHMCICHHUS IIPEJEIOB IIOCIeAOBATEIBHOCTEM.
YnpaxxHeHue Ne 5 — 3aKpelsieHue OpeeJeHUsA Ipejesia Hocae 0Ba-
TeJILHOCTU. KpUTEpHH OlleHMBAHUA: «IATh» BBEICTABJAETCA 3a IIECTh
3aJJaHUMH, «TPU» — 3a TPH.

Koumpoavras paboma N 4. Bea paGoTa paccuuTaHa Ha yyaliux-
ca 9 KJyacca ¢ pacIIMPEHHEIM H3yYeHHeM MaTeMaTHKH. MckiarodeHue

150



cocTaBjserT ynpaXHeHume No 1 — 3anuch OOBIKHOBEHHOH ApoOu B
BHJe 6ECKOHEUHOU IepUOoLUUeCcKOi JeCATUYHOM Apobu. YpaKHeHHe
Ne 2 — BhIYMCIIEHVE TIPEIEJIOB II0CJIELOBATEJIHHOCTH B IIPOCTEHIIINX
cayuaax. B ynpakuennn Ne 3 Tpebyercs J0Ka3aTh, YTO AJaHHAA IOCje-
JOBATEJILHOCTh fABJISAETCA BO3pACTalIled MJIN yObIBalomieil, a Takike
orpaHuueHHO#. YupakHenue Ne 4 — 3ajaya Ha HauboJblllee M HaU-
MeHblllee 3HaYeHMe. YIpakHeHue Ne 5 — OecKkoHeyHasi yObIBaroIas
reoMeTpuuyecKasi Iporpeccusi, ympakHeHne Ne 6 — cMmemanHas 3a-
Jaya Ha apu(MEeTHUYEeCKYIO ¥ reOMEeTPUYECKYIo mporpeccru. Kpurepuii
OLIEHUBAHUA: «IIATh» CTABUTCA 34 IATH 3aJaHUM, «TPH» — 3a TPHU.

Camocmoamenvnaa paboma Née 17. HecmoTps Ha TO, 4TO B3a-
MMHO oOpaTHble QYHKIIUM He M3y4YAIOTCA B Kypce MaTeMaTHKH AJIs
00111e00pa3oBaTENbHBIX KJIACCOB, ynpakHeHne Ne 3 a), 6) mocTymHO
ydamuMcs KJjacca He MaTeMaTH4YecKoro npoduiasa (Ipu ycJa0BUH, UTO
y4yaliuMcs H3BECTHO OIpefelieHre KOpHA n-oil cremeHu). Ocrajb-
Hble yNpa)KHeHUA DPACCUUTaHbl Ha ydamuxca 9 KJjacca ¢ pacUIMpeH-
HBIM H3YUYeHHEeM MaTeMaTHKH. yrnpakHeHue Ne 1 — CBA3b MEXAY
00J1acTBIO OIIpPEefieJIEHUsI U 00JIaCThI0 3HAYEHUH B3aMMHO OOPaTHBIX
byaknuit. Ne 2 — ymeHme 3azaTh GopMyJoil GyHKIIMIO, B3aUMHO
o0paTHyI0 AaHHOHW. YnpaskHeHue Ne 4 3aKpemigeT CBOHCTBa rpadu-
KOB B3aMMHO 0OpaTHBIX QpyHKumii. B ynpaxkaennu Ne 5 Heob6xoqumMo
3HATh rpaPUKH CTEIeHHON QYHKIUHU ¢ HATYPAJIbLHEIM IIOKasaTeleM U
rpaduK1 UM OOpaTHBIX (PYHKIHWI, U HCXOAsA U3 3TOrO pemiaThb IIPO-
cTeiliive ypaBHeHUsA. YHpakHeHune Ne 6 — ypaBHeHHe C Iapamer-
poM, yupakHeHue Ne 7 — uyTh yCJI0KHEHHOe ynpakHeHue Ne 3 6).
Kpurepuu OLEeHUBAHWUSA: «IIATH» BLICTABJAETCA 3a WIECTh 3aJaHU,
«TpHU» — 33 TPH.

CamocmoamenvHasa paboma Ne 18. YupaxkHenusa Ne 1 u Ne 2 —
BBIUMCJIEHUS, HCIOJIb3YIOIHEe KOpPEeHb 71-0i CTEeNeHM M CTelleHb ¢
JPOOHBIM IIOKa3aTeseM. YupaxkueHus Ne 3 u Né 4 — ympoirieHue Bbl-
PasKeHUH, COAepIKAIllNX KOPHU N-0H cTeneHu. Y npakHenue Ne 5 uc-
[OJIL3YeT IPEACTABIEHUS ydaluluXxcsa O IpaduKax CTeNeHHBIX (GyHK-
LU ¢ JpOOHBIMU IIOKA3aTeJsIMH cTeleHeil. Ne 6 — pellleHHe ypaBHe-
HUH, CBOASIINXCS K KBAJPAaTHLIM ypaBHeHHMsaM. Ne 7 u Ne 8 — BHI-
YHCJIEHHUA, COAep Kalllie KOPHHU n-oH crelneHu. B ynpaykHermnm Ne 9
TpebyeTcsa CPABHUTHL CYMMYy KyOHMYeCKHMX KOpPHeH M3 pasHBIX YHCEJ C
KyOMUuecKHM KOpHEM M3 TpeThero umciyia. HecMoTpsa Ha To, 4TO B pa-
6oTe mpexajsaraeTcA AEBATH YIPA*KHEHUMH, OLIEHKY <«IIATH» MOXXHO.BbI-
CTaBJISATHh 33 CEMb YIPAXKHEHUI, « TPU» — BCETrO 3a TPH YIPaKHEHUA:

Camocmoamenvnaa paboma No 19. Bce ynpaskHeHUA pabOThI
BEIXOJAT 3a PAMKH NpOrpaMMBbl 10 MareMaTHuke Ansa 9 kKiuacca. Ua-
ydeHue 3Toi TeMBl mpoxoauT B 10 umau 11 obureobGpasdoBaTesbHOM
KJjacce. YupaxxHeHue Ne 1 colep»KHUT YeThIpe YPaBHEHHSA, B KOTOPBIX
IPOBEPAIOTCA 3HAHUA YUAIIUMUCA OIpefeseHHuil apudMeTHUYeCKOoro
KODHS n-Of CTeNeHMW M CTelleHH C APOOHBIM IIOKas3aTesieM. ¥ IIpaK-
HeHUsa N 2 u Ne 3 — TunmuHble MDpPalMOHAJbHBIE YDABHEHHUA.
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B ynpakHenuu N 4 mpepasaraercsd DeIIUTH He OYEHDb CJIOMKHOE Hp-
pagMOHaJIbHOEe HePaBeHCTBO. B mocjeaHeM yIpa)KHeHHMHM HeoOXOonu-
MO [0Ka3aTh, YTO AaHHble UDPAIllMOHAJbHBIE YPAaBHEHUA HE HMEIOT
KopHeil. KpuTepuu onmeHMBaHUA: «OATH» BHICTABJSETCA 34 4YeThIpe
yopaXHeHUd, «TPHU» — 3a ABa.

Konmpoavnaa paboma MNe 5. Pabora paccuuTaHa Ha ydalUXcCs
9 KJjacca C HOBBIIIEHHEIM YPOBHEM MAaTEMaTH4eCKOH IIOATOTOBKH.
YupaxsaeHue Ne 1 comepsxuT npocreiimue npeo6pasoBaHUA BhIpaske-
HUH, colepyKamuX KOPHHU N-OH CTENEeHHM M CTeNeHU C APOGHBIM I10-
kKa3areieM. B ynmpakHeHHN Ne 2 HCIIONIL3yeTCs oNpeie/IeHHe CTelleH!
C PaIMOHAJBHBIM IIOKA3aTeJIEM H YCJIOBHE PAaBEHCTBA ABYX HPpPaIlHO-
HaJIbHBIX YHCeJI, COlepKallluX KOPHU. YnpakHeHre Ne 3 — mpocreit-
uree npeofpasoBaHue BhIPAXKEHUI, COAEPIKAIMNX KOPHH N-0i CTEIIeHH
U CTENEHU ¢ APOOHBIM IOKasaTeseM. YhnpakHeHHe Ne 4 — cokpaire-
HHe Apo6eil, YMCJINTEIN M 3HAMEHATeJH KOTOPBIX COLEep’KaT KODHH
n-ofl CTEIeHW H CTENeHUW ¢ JPOOHBIM IIOKa3aTejeM. ¥ IPaXHeHHue
Nt 5 — cpaBHeHue uuces, CoepPKaIuX KOPHH 7-0i CTeIIeHH. Y IIpak-
HeHHe Nt 6 — ymporreHue 6ojree CII0KHOTO BHIpAXKEHUS, COZepKaIlie-
T0 KODHM n-0f CTEeNeHU U CTENeHU ¢ APOOHBIM IIOKa3aTesleM. Y IIpask-
HeHHMe Ne 7 — ypaBHeHHe, cojepsKallee IIepeMEHHYIO II0J] 3HAaKOM
paazukana. Kputepun olleHMBaHUA: «OATH» BHICTABJISETCA 3a IIECTH
yHOpaKHeHUH, «TPH» — 3a TPH yIIpa’KHEHHJ.

Camocmoameavrnan pa6oma Ne 20. TpuroHoMeTpuss He BXOJHUT
B mporpammy 9 obimeo6pasoBaTesbHOro KJacca. IlosToMy Bech Ma-
Tepuas paboTel O0pamIéH K yYalUMCS MaTeMaTHYecKoro KJjacca. B
10 unu 11 Kjacce He MaTeMaTHUYECKOro NpPoduaA GOJLIIMHCTBO U3
3THX 3aJa4 y4Yalquecsa CMOryT peliuTh. Yupakaedue Ne 1 nmposepsier
YMEeHHUA yYaIquxcs ONPeAesIATh, K KaKOH YeTBEPTH OTHOCHTCH YTrOJI
IIOBOPOTa HAYAJIBHOTO DAaAWyCa, BHIPAXEHHBIN B I'DAJyCHOH MM Da-
JANaHHOM Mepe. Ynpa)kHeHue Ne 2 — mepeBoJ U3 IPaJAyCHON Mephl
B paJNaHHY10, ynpaskHeHHMe Nt 3 — mepeBof M3 pajUaHHON MepHI
B rpajycHyw. YupakHeHHs Ne 4 u Ne 5 — yMeHHe «yBHIeTh» 3Ha-
YeHUA TPUTOHOMETPHYECKHUX (PYHKIUH Ha JUHUHA CHHYCOB, JHHHUHU
KOCHMHYCOB, JUHHUM TAHTE€HCOB H JUHHHM KOTAHTEHCOB. ¥IIpa)kHeHHe
Ne 6 — BRIUHMCIIEHHE 3HAUYEHUN TPUTOHOMETPHUYECKHX BhLIpAKeHUH
JJ1s1 OCHOBHBIX YTJIOB. YIpaskHeHHe Ne 7 — yMeHHe BBIYMCJIATh HaHM-
Oosblllee M HaWMEHbIlee 3HAYEHHUSA IIPOCTHIX TPUTOHOMETPHUUYECKUX
BRIDayKeHH, omupalomeecss Ha 3HaHWe oOJacTH 3HAYEeHUA CHHYyCa
U KocHHyca. Nt 8 — mpomeieBTHKa peIlIeHHs TPUTOHOMETPHUYECKHUX
ypaBHeHHil. KpuTepuu oLleHMBAHHUA: «ATh» BHICTABJSETCH 38 CEMb
yOpaskHEeHU#, «TPH» — 3a YeThipe YIPaKHEHUA.

Camocmosmenvnas paboma Ne¢ 2]1. Pabora paccunTaHa Ha yda-
OIMXCA MaTeMaTHU4YeCcKOro KJjacca. YmnpaskHeHue Ne 1 '— BeIyucie-
HYe B3HAYeHNWH TPHUTOHOMETPHYECKHX BBhIPAYKEHUH, HCHOJIL3YIOIee
YETHOCTh-HEYETHOCTh TPHUTOHOMETPHYECKNX MYHKUUHN, ¥YpaKHEeHUA
Ne 2 u Ne 4 — 3HaHMe 3HAKOB TPUTMOHOMETDUYECKHUX (PYHKIHUU B
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KOOPDAMHATHHIX YEeTBEpPTAX. YmpaskHeHHe Ne 3 — uccilenoBaHHe Ha
YETHOCTh-HEUETHOCTh QYHKIMHA. YupakHenue Ne 5 — ucciefoBaHue
¢dyuknouu Ha Hauboubllee M HauMMeHbIlee 3HAUeHMe. YINPaKHEHHE
Ne 6 — BrIUMCJIeHME OCHOBHOT'O Tepuofa GyHKIUH. Y npaxkHeHne Ne 7 —
HyJIM TPUFOHOMeTpHYeCKHX QYHKIUH, Ne 8 — HenmpuBBIYHOE TPHUIO-
HOMETpUYeCKoe HepaBeHCTBO. KpuTepwil OolleHMBAaHUA: «IIATb» BHI-
CTaBJIAETCS 3a CeMb YIPaKHEHHUH, « TPU» — 3a 4YeThIpe.
Camocmoamenvnaa paboma N¢ 22. Bce ynpakuenusi paboThl
npeAHa3HAYEHBl JJA ydalmuxca 9 Kjacca C IOBBLINIEHHLIM YPOBHEM
MAaTeMATHUYECKOM MOATOTOBKHM MM AJA YUAIIMXCHA CTAPIIEro KJac-
ca mro6oro npoduns. YupaxxHenue Ne 1 — dopMysnnl npuBeeHNs K
GyYHKOHMM yrja InepBOM ueTBepTH. YmpaskHeHua Ne 2 m Ne 4 mpen-
[10JIAral0OT HCIOJIB30BAHHME OCHOBHBIX TPUIOHOMETPUYECKHUX (OpMYII.
B ynpakuenuu Ne 3 HY)KHO BHIUMCJIHATH 3HAUYEHUSA OCHOBHBIX TPUTIO-
HOMETPHYECKUX (QYHKIMHA II0 JaHHOMY 3HA4YEHHWIO OJHOM M3 HUX U
YeTBEPTH, KOTOPOH IPHUHANJIEKUT AAHHBIA yroj (C HMCIOJb30OBaHU-
€M OCHOBHBIX TPHUI'OHOMETPHUYECKHX (opMyJ). YmpakHeHus Ne 5 u
Ne 7 — BrIyKMCIeHWEe 3HAYEHHUN TPHUTOHOMETPUYECKHX BBIPAXKeHUH
C UCIIOAb30BaHUEM (POPMYJI IPUBEJEHUSA U OCHOBHBIX TPUIOHOMETPH-
sin o

YeCKHX TOXKAeCTB. YIpakHernue Ne 6 amesnupyer K dopmylie osa

= tgo, XxoTs MOXxeT OBITH PellIeHo U APYTuUM criocoboM. B ynpaxuenuu
Ne 8 TpebyeTrcss BHIYMCIMTL 3HAYEHHE TPUTOHOMETPHUYECKOrO BHIPA-
'KeHNsd, 3HaA He 3HAUEHHE OAHOH M3 TPUIOHOMETPHUYECKUX GYHKIIMA,
a CyMMy 3Ha4Y€HUH CHHYCa M KOCHHYCA OJHOTO M TOTO YK€ apryMeH-
Ta (C HMCIOJHb30BAHMEM CHMMETPHUYECKHX MHOI'OUYJIEHOB U OCHOBHOI'O
TPUrOHOMETPHUYECKOTO TOKJecTBa). KpUTEpUHM OIIEHUBAHUA: «IIATH»
BEICTABJIAETCA 32 C€Mb YIDa)KHEHUH, «TPH» — 3a 4YeTbIpe.
Camocmoameanvnas pa6oma Ne 23. Bce ynpasKHeHHs paccuuTa-
HBI Ha yyamuxca 9 Kjacca ¢ yray6JEéHHBIM U3YUeHUEM MaTeMaTUKHU
MM y4YaluXcA CTapHIMX KJaccoB Jioboro mpoduis. YupakHeHHe
Ne 1 anennupyer K ¢opmynam ciaokeHus (OyHKT a)) ¥ K dopMmy-
JaM JOBOMHOTO aprymeHTa (nyHKT 0)). B ympaskmeHum Ne 2 Hy)KHO
YIOPOCTUTH BHIDAYKEHHUE, UCHOJB3Ys (POPMYJIBI CyMMBI HMJIH Da3HOCTH
TPHUIrOHOMETPHYECKHUX (PYHKIHi. YnpakHeHue Ne 3 — BBIUHCJIEHHE
3HAYEeHUH TPHUTrOHOMETpHYECKMX (GYHKIMHA C HCHOJB30BaHHEM Gop-
MYJI CJOKEeHUA. YupakHeHne Ne 4 — BBIYHCJIeHNE 3HAYeHHUH TPUrO-
HOMeTpHUYeCKHUX QYHKIIHN C MOMOINBIO GOPMYJI CIOKEHUSA U (HOPMYI
ABOMHOI'0 MJIX IIOJIOBUHHOTO apryMeHTOB. YIpakHeHHe N 5 — ymrpo-
LleHHe TPUTOHOMETPHUYECKHMX BBIPDAYKEHHH C MCIIOJb30BaHHWEM, (op-
MYJI OpHUBEAEHUA M GOPMYJ CYMMEI TPHTOHOMETPHUYECKUX (DYHKITHIA.
B yopakneanu No 6 HyY»KHO JoKasaTh TOMKIAECTBO, MCIOJb3YyHA IIPH
3ToM GopMyJBI ciaoykeHUsA. B ynpaskHeHHu Ne 7 TpeOyerca BHIUHC-
JHUTH OPOM3BEAEHNE 3HAUeHMH TPHUrOHOMeTpUUYecKHX (byHKUIUi, Hc-
NOJIL3YA CIEeIUAaNBHBA IPHEM — YMHOMKEHHUE U [elleHue Ipou3Bese-
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HHA Ha OAHO U TO K€ OTJIMUHOE OT HyJId YKUCJIO. YupaskHenre Ne 8 —
BRIYMCJIEHHME HaAWOOJIbIIero ¥ HauMEHLIIero 3HAY€HHS BBIPAKEHUS
BHJa Acose + Bsina BBeZleHHEM BCIIOMOraTeJILHOro aprymenTta. Kpn-
TepUM OIEHMBAHUS: «OATH» BLICTABIAETCA 34 CEMb YIPa’KHEHUH,
«TpH» — 3a YeThIpe YIpAXKHEHHUA.

Konmpoavnas pa6oma Né 6. Bce ynpaskHeHUsA OpeJHa3HaAYEHbI JJIA
yuamuxcs 9 Kiacca ¢ HOBBIIIIEHHLIM YPOBHEM MaTeMaTHUeCKOMH OAT0-
TOBKH. Yupaxaeaue Ne 1 — BrIuMc/IeHHe 3HAUCHUA TPUTOHOMETpHUde-
CKOr'0 BEIDAXKEHUA, UCIOJIL3YIOIIee IOMUMO OCHOBHEIX TPUTOHOMETPH-
YEeCKHUX TOXKJECTB U 3HAHUS 3HAKOB TPHIOHOMETPHYECKHX (PYHKIUA B
KOOPAWHATHEIX yriaxX GOpPMYJIkI CIOKEHHUA U CIeACTBUA U3 HUX (dop-
MyJIbl JBOMHOTO apryMmeHTa). Ynpakaeaue Ne 2 — npuMeHeHue ¢op-
MYJI CJIO’KEHHUS TDUTOHOMETPHUYECKUX QYHKI UK. Yiupaskaeaue Ne 3 —
TOXJECTBO, B [JOKa3aTeJbCTBE KOTOPOrO HCIOJb3YIOTCA OCHOBHEIE
TPUTOHOMETPHYECKHE TOXKAECTBa, (POPMYJIbI IIPHUBEIEHHUA B (POpPMY-
JIBI IIOJIOBUHHOTO yrja. Yynpa)kHeHue Ne 4 — ToxKAecTBa, MMeEIOIHe
MeCTO B TpeyrojbHuKe. B ympaskHeHHH Ne 5 TpebyeTcA BEIYUCIHUTH
3HadYeHHe BhIDa’KeHUA, UCHONb3ys (POPMYJIEI IPDUBEAEHHUS, OCHOBHEIE
TPUTOHOMETPHYECKHE TOYKAECTBA M (QOPMYJIBI CIOXKEHHUS. YIparkHe-
HUe Ne 6 — BRIUHMCJIEHME 3HAYEHHH MM JOKA3aTEeJhCTBO TOXKAECTB,
HCOOJIB3YIOIIUX BeCh CIIEKTDP TPUTOHOMETpUUYecKuX ¢opmys. Kpure-
PHH OLEHUBAHUA: «NIATh» — 3a OATH YOPA'KHEHU#, «TpPU» — 3a TPH.

Camocmosameavnasa paboma N 24. Conepxanue paGOThI COOTBET-
cTByeT 6a30BOMY YPOBHIO M3yUEHHSA MATEeMaTHKH. Bce ynpa)KHeHHUd,
KpoMe IOcCJIeJHEero, AOCTYIHbI ydYaluMmcA o00meodpasoBaTeJbHOIO
KJacca. YopakHeHue Ne 1 nmposepsier 3HaHHe GOPMYJI AJIA BhIYUCTIE-
HHUJ 4mcCJja [IepeCTaHOBOK, YKCJIa COYETAHUH U Yucia pasMenieHunii. B
yopaskaeHAAX Ne 2 1 Ne 3 HCIIOIb3YIOTCS IepecTaHOBKH, Ne 4 u Ne 5 —
pasmemieHuA, Ne 6 — coueraHusa. YupakaeHne Ne 7 — ypaBHeHHe
B HATYPaJbHBIX YHCJIAX, CBOAANLEECA K KyOMYECKOMY YDaBHEHHIO.
Kpurepnii OneHMBAHUA: «OATH» BHICTABJAETCS 3a MIECTh 3aJaHUM,
«TpU» — 3a TPH.

Camocmoameavrasa paboma N 25, Bce yupakHeHUA, KpOME I10-
CJefHEero ynpaXHEHHs, COOTBETCTBYIOT 6a30BOMY YPOBHIO H3yUeHHA
MaTeMaTUKHu. YupakHeHue Ne 1 — KJaccmueckoe ompejejieHHEe Be-
POATHOCTH CJIYyYaWHOro COORITHA. YnpaskHeHHe Ne 2 — ompepeisieHne
BEPOSAATHOCTH C HMCIIOJIb30BaHHEM Gopmys KoMOuHATOPUKH ((hODPMYIIHI
YHcjia IepecTaHoBOK). B ympakHeHuun Ne 3 HcHmoJsib3yeTcs ompeze-
JIECHHEe BEePOJATHOCTH C 60J1ee CJIOJKHBIM BapHaHTOM HMCIOJIB30BaHHUSA
ypcaa 0JarONpUATHRIX MCXOLOB M YHCJIAa BCEX BO3MOYKHBIX HCXOIOB
(Te sxe GopMyJIEI mepecTaHOBOK). B ynpa)xHeEHH Ne 4 mcnojabayercs
YMHOXKEHHUE BEePOATHOCTEH. YnpakHeHHe Ne § — yMHOKEHHE Bepo-
ATHOCTEH U BEePOATHOCTH IPOTHUBOIOJOXKHBIX COOBITHI. Y IIPa*KHEeHHNE
Ne 6 — OoJsiee CIOMKHBIM TOACYET BEPOATHOCTH C MCIIOJL30BAHUEM
¢dopmys uncsa coueraEmii. OHeHKA «5» BBICTABJAAETCA 3a NATH 3a-
JaHui, «3» — 3a TpH.
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Konmpoavrnas paboma N¢ 7. Comep:kaHue KOHTPOJIbHOH pabo-
THI IIOJJHOCTBHIO COOTBETCTBYET YPOBHIO MATEMATHYECKOH IIOATOTOBKH
yaamuxcsa 9 kiacca 6aszosoro mpoduiad. YnpakHenme Ne 1 — 3za-
Jada HA IEepPecTAHOBKHU. YupaykHeHHs Ne 2, Noe 3 u Ne 5§ — zamaum
Ha pasMelleHHusi. Yupaxaeausa Ne 4 u Ne 6 — zajmaum Ha ompepneJe-
HUEe BepoATHOCTH. OneHKa «5» BRICTABJIAETCA 3a IATh VIPakHeHHUH,
«3» — 3a TpH.

IIpu moAroToBKe KOHTPOJLHBIX M CAMOCTOATEJLHBIX PaboT aBTOpD
yepmaJ HAEH, a HHOTA, KpailHe peJKO, H CAMH 3aJJaHus U3 CJIeAYIO-
O{MX HCTOYHHKOB (B HOpsgKe MX 3HAYMMOCTH JJIs CO3LAHHA MaTe-
pHaJoB):

1. Maxapwviuee I0. H., Muudwx H. I, Hewros K. H., deoxmu-
cmoe H. E. Anre6pa. YueOoHuK a4 9 xaacca o6meob6pa3oBaTelib-
HEIX yupe)xkaeHnit. M., «Mremosuna», 2013.

2. I'anuyruit M. JI., F'onvoman A. M., 3sasuu JI. H. C6opuHK 3asau
mo anrebpe aiaa 8 — 9 kjaccoB. YueOHOe mocobue MJIsi ydaluXx-
CA IIKOJI M KJIACCOB C YIriyOJEHHBIM N3yYeHHEM MaTeMaTUKHu. M.,
«IIpocBemenue», 1992,

3. 3easuy JI. H., Pazanosckuir A. P. Anre6pa 9 Kiacc. 3aflauHuK
JAJISg KJIaCcCOB C yriay6JeéHHbIM H3yUueHHeM MaTeMaTuKu. M., «MHe-
Mo3uHa», 2002.

4. 3sasuu JI. H., Aeepvanos II. H., ITuzapes B. I1., Tpywanuna T. H.
3afaHUA A DOATOTOBKH K IMHCHLMEHHOMY 3K3aMeHy IO MaTeMa-
Tuke B 9 KJacce. Ilocobue ans yuurensa. M., «IIpocsemenue»,
1999.

5. Epwosea A. I1., I'oro6opodvko B. B., Epwosa A. C. CaMocTOATENB-
Hble U KOHTPOJIbHKIE PabOTHI 1O ajrebpe u reomeTpuH aaA 9 Kjac-
ca. PazHOypOBHEBbIE ANAaKTHYECKHE MaTepuansl. MockBa—Xaphb-
KoB, «Miekca» «'umuasusa», 1998.

6. 3us B. I',, F'oavduu B. A. [lugaxTudyecKue MaTepHassl mo ajrebpe
nna 9 xkaacca. C.-Ilerep6ypr, «HePo-na-Hese», 2002.

7. RKysneyosa JI. B., Bynumosuu E. A., ITuzapes B. I1., Cysoposa C. B.
Aurebpa 9 kinacc. COOpHHK 3aJaHUH N IPOBEACHUA IUCbMEHHO-
ro sKk3aMeHa 1o ajarefpe 3a Kypc OCHOBHO# mkoJbel. M., «I{poda»,
2004.



NPUMEPHOE
NOYPO4YHOE TMJIAHNPOBAHUE

Cornacao denepanbHOMYy 6a3MCHOMY y4uyeOHOMY IUIaHY AJs obpa-
30BaTeJbHBIX yupexaeHui Poccuiickoit @egepanuy Ha U3yyeHHe Ma-
TEMATHKHU Ha CTYIIeHM OCHOBHOI'0 00Iero o6pa3oBaHUA OTBOZUTCSH HeE
MeHee 875 u u3 pacuéra 5 u B Hegento ¢ V mo IX kmacc. 3 HuX Ha
Kypc anredpw B VII, VIII u IX xaaccax orBoguTcs He MeHee 315 u
u3 pacuéra 3 4 B Hegpeno. IIpu 6-gHeBHOI yuebHOH HeJesie Ha PEruo-
HAJNBHEIA ¥ OIKOJILHBEIN KOMIIOHEHT OTBOJMUTCH IIO 5 Y B HEJEJIIO B KaXK-
JOM Kiacce. YUHMThIBaA 1 Miau 2 4 M3 perMoHAJIbHOrO (pPermoHaJILHO-
HaOMOHAJIbHOTO) U (MJIM) IIKOJbHOTO KOMIIOHEHTa, Ha KypC U3YUYeHU s
anre6pnl Ha moBhimmeHHoM yposHe B VII, VIII n IX kjaccax MOXKHO
Jatb 420 nau 525 u u3 pacuéra 4 uau 5 U B HeJEI0 34 BCe TPH rojaa
o0ydeHus. B aToil cBA3M mpenJiaraeTcA JBa BapHaHTa IJIAHWUPOBAHUA:
BapuaHT A — 5 ypoKOB aire6pbl B HefeldIO (pacliMpeHHOe M3ydYeHHe
mMaTeMaTUKH), 175 4 B rog, BapuauT B — 4 ypoka anre6phl B HeJeJIi0
(pacimupenHOe N3yyeHue maremaTuku), 140 u B rox.

9 knacc (175 4/140 4 B ropn)

Tema A b
I'mapa 1. ®yEKOHMH, HX CBOMCTBA M rpadHKH 22 21
§ 1. CeoiicTBa pyHKIMH 10 10
Bospacranue u yoriBarue dyaxoui (. 1) 2 2
CBoiicTBa MOHOTOHHBEIX QYHKIIMH (11. 2) 2 2
Camocmosamenvrhas paboma Ne 1 (§ 1) 1 1
YéTrbie 1 HeUYéTHBIE GYHKIUH (1. 3) 2 2
OrpanudyeHHBIe M HeOorpainyeHHbie yHKnum (1. 4) 2 2
Camocmoamenvhas paboma N2 2 (§ 1) 1 1
§ 2. KsappaTuunaa pyEruusa 5 5
@yurnun y =ax?, y=ax?+ nuy=a(x— m)? (u. 5) 2 2
Tpaduk u cBoiicTBa KBaApaTHUHON QyHKINH (0. 6) 2 2
Camocmoamenvhas paboma Ne 3 (§ 2) 1 1
§ 3. IlpeoGpasoBanusa rpaduKoB GyHKIHIH 7 6
Pacrsxenne u c:xaTve rpad®uKkoB GYHKIUHA K OCH Op- 2 9
auHar (1. 7)
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IIpodoaxcenue mabauybe

Tpacdukn pyuxunit y = |f(x)| n y = f(x]) (. 8) 2 2
Camocmoamenvrias paboma N 4 (§ 3) 1 1
Pemenre JOTOMHUTENBHEIX yIIPaXKHEeHUH K riaase 1 1 -
Konmpoavnas paboma N I (rnasa 1) 1 1
'masa 2. YpaPnenua M HepaBeHcTBa 29 26
€ OXHOI IIepeMeHHOH
§ 4. YpaBHeHHUA ¢ OZHOI IepeMeHHOH 9 9
I esmoe ypaBHEeHHE U €10 KOpHH (11. 9) 2 2
IIpuémsl pellleHUA HeNbIX ypaBHerui (. 10) 3 3
Pemerne 1po6HO-paliMOHANBHEIX YpaBHeHUH (1. 11) 3 3
CamocmoameavHas paboma Ne 5 (§ 4) 1 1
§ 5. HepaBeHcTBa ¢ OTHOH nepeMeHHOMH 6 6
Pemmenue nesnbIx HEPaBEHCTB ¢ OAHOMN IepeMeHHOit 3 3
(. 12)
Pemrenue Apo6HO-pAlMOHAIBHBIX HEPABEHCTB C OGHOH 9 2
nepeMeHHOi (1. 13)
CamocmoamenvHas pa6oma Ne 6 (§ 5) 1 1
§ 6. YpaBHeHU s U HepaBEeHCTBA ¢ lepeMeHHOH 6 6
Mo 3HAKOM MOXY A
Pemenue ypaBHeHHI ¢ HEpeMeHHOI 104 3HAKOM MO- 9 2
nyas (. 14)
Camocmosameanvras paboma Ne 7 (§ 6) 1 1
PemeHue HepaBeHCTB ¢ IePeMEHHOM 1O 3HAKOM MO- 9 9
ayas (. 15)
Camocmosameavrnas pa6oma Ne 8 (§ 6) 1 1
§ 7. YpaBHeHHA ¢ mapaMeTpaMHu 8 5
Ilennie ypaBHeHUs ¢ mapaMeTpamu (. 16) 3 2
JpobHO-pannoHaJbHbIE YDABHEHUA C IapaMeTpaMyu 9 1
(m. 17)
Camocmosameanvuas paboma N 9 (§ 7) 1 1
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IIpodonxernue mabauyvt

Pemenne fonoIHUTENLHBIX YIPAXKHEHUH K I1aBe 2 1 -
Konumponvrnaa paboma Né 2 (rnasa 2) 1 1
Taxasa 3.Cucremsl ypaBHeHHIH 20 19
M CHCTEMBbI HEPABEHCTB C ABYMS NepeMeHHbIMH
§ 8. YpaBHeHHS ¢ AByMS nepeMeHHbIMH M HX CHCTEMBI 11 11
YpaBHeHUe 2-0ii CTENIEHH C JBYMS [I€DEMEHHLIMHU U 1 1
ero rpadux (. 18)
Cucrema ypaBHeHU ¢ AByMs llepeMeHHBIMH (1. 19) 1 1
Pemenue cucreM ypaBHEHHMH € IBYMSA II€PEeMEHHBIMH 9 9
cnoco00M NOACTAHOBKH U CIIocoGoM cioxkeHud (1. 20)
Camocmoamenvras paboma N 10 (§ 8) 1 1
Jpyrue crioco6hl pemmeHns: CUCTEM YPaBHEHHUH C ABY- 9 9
M IepeMeHHBIMH (1. 21)
Penienue 3anau (. 22) 3 3
CamocmoamenvHnasn pa6oma Ne 11 (§ 8) 1 1
§ 9. HepaBencTBa ¢ [ByMA nepeMeHHbLIMH 9 8
M MX CHCTEMBI
JIuHelHOE HePaBEeHCTBO C ABYMS [IepeMEeHHBIMHU
1 1
(m. 23)
HepaseHcTBO ¢ AByMS TepeMEHHBIMH CTEIEHU BhITHE 1 1
nepBoii (1. 24)
CucremMa HEDABEHCTB C ABYMS [IePEMEHHBIMH (1. 25) 2 2
HepaBeHcTBa ¢ 1ByMS HepeMeHHBIMH, COJAEPKALIlHe 9 9
3HAK MoayJis (1. 26)
Camocmosamenvras paboma Ne 12 (§ 9) 1 1
Pemenue [0MIOMHUTENBHBIX YIIPAKHEHUH K riaBe 3 1 -
Konmpoavunas paboma Ne¢ 3 (rnasa 3) 1 1
I'nasa 4. IlocaexosaTrensHocTn 26 19
§ 10. CsoiicTBa nocjieqoBaTeJLHOCTEH 8 4
YucsoBble NOCTIE€IOBATENBHOCTH ¥ CITIOCOORI UX 3a1a- 9 9
BUA (0. 27)
Boapacralomue 1 yObIBaloOHe OCJae10BaTeJIbHOCTH 2 1
(. 28)
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IIpodonxcerue mabauybt

OrpaHudYeHHEIE U HeOTPaHUYEHHEIE [10CTeA0BATENb- 1 _
HoctH (1. 29)
Meroa MmaTemaTuyeckoil HEAYKIUH (1. 30) 2 -
Camocmosamenvnas paboma N 13 (§ 10) 1 1
§ 11. Apudmernaeckan nmporpeccus 5 5
Apudmernyeckas nporpeccusn. @opmyia n-ro 4ieHa 9 9
apudmeTnueckoi nporpeccuu (. 31)
CyMMa nepBBIX 71 WIEHOB apudMeTHUYECKOH mporpec- 9 2
cuu (. 32)
Camocmoamenvrnasa paboma Ne 14 (§11) 1 1
§ 12. TeomeTpruecKas MPOrpeccus 6 6
TI'eomerpuueckas nporpeccus. Popmyia n-ro ujieHa 3 3
reoMeTpM4YecKo# nporpeccuu (1. 33)
CyMMa mepBhIX 71 4JIEHOB 'eOMETPHUECKOH mporpec- 9 2
cuu (1. 34)
Camocmosameavnas paboma N 15 (§ 12) 1 1
§ 13. Cxoasamuecs nocjenoBaTeJbHOCTH 7 4
IIpenen mocnenoBarenbHOCTH (1. 35) 2 -
CymMMa 6ecKOHEYHO yORIBAIOLIEH reOMETPUYECKON 9 9
nporpeccud (a. 36)
Camocmosamenvraa pa6oma Ne 16 (§ 13) 1 1
Pemnenne fononHENUTENBHBIX YIPAXKHEHUI K riase 4 1 -
Konmponvuas pa6oma N¢ 4 (rnasa 4) 1 1
I'masa 5.Crenend 1 KOpHEM 18 16
§ 14. BsaumHO o6paTHEIe QyHEKIUH 5 4
dyukuusa, obpaTHas AaHHOIM (11. 37) 2 1
PyHKOUA, oOpaTHaA CTEIEHHOM QYHKIUYU C HATY- 2 2
PaJbBHBIM ITOKasaTeseM (0. 38)
Camocmoamenvrnasa pa6oma N 17 (§ 14) 1 1
§ 15. KopHH n-0if cTelleHH H CTeIIeHH 6 6
C PalHOHAJBHBIMH NOKA3aTeJIAMH
Apudpmernueckuii KOpeHb n-oi creneHH (o. 39) 2 2
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ITpodoaxncenue mabauyst

CreneHb ¢ parMoOHANBHLIM IOKa3aTeseM (1. 40) 3 3
Camocmoamenvras paboma Ne 18 (§ 15) 1 1
§ 16. HppannonaibHbIe YPABHEHUS M HEPaBeHCTBA 7 6
Pemenue uppanuonansabIXx ypaBHeHui (1. 41) 2 2
Pemenue uppannonansHbIX HepaBeHCTB (1. 42) 2 2
Camocmoamenvrnas paboma N 19 (§ 16) 1 1
Pemenue nonoNHENTEIBHEIX YIIPAXKHEHUH K T1aBe 5 1 -
Konmponvrnasa paboma MNe 5 (rsiaBa 5) 1 1
Taasa 6. Tpuronomem;pnqecnue bysxnnK 27 16
M MX CBOMCTBa
§ 17. Tpurosomerpudeckne byHKI U 5 5
¥Yros noBopora (11. 43) 1 1
HMsmepeHue yrioB I0oBOpPOTa B paguaHax (m. 44) 1 1
OupexeneHne TPUroHOMETPHYECKUX QyHKIMA (1. 45) 2 2
Camocmosamenvrnas paboma N 20 (§ 17) 1 1
§ 18. CeoiicTBa ¥ rpa)MKH TPHTOHOMETPHYECKHX 5 3
GyHKI M
HexkoTopsie TpuronomeTpuueckue ToxkgecTpa (. 46) 1 1
CBoiicTBa TPUrOHOMETPHYECKUX GyHKIUI (1. 47) 1 1
I'paduK¥ ¥ OCHOBHEIE CBOHCTBA CUHYCA M KOCHHYCA 1 _
(m. 48)
T'pamKH ¥ OCHOBHEIE CBOMCTBA TAHT€HCA U KOTAHI€H- 1 _
ca (u. 49)
Camocmosamenvras paGoma N 21 (§ 18) 1 1
§ 19. OcuoBHBIEe TPUrOHOMeTpHYECKHUEe hopMYyJIIBI 8 7
Dopmyns npusegerud (. 50) 2 2
Pemenue npocTeHIIUX TPUTOHOMETPHUYECKHUX YpaBHE- 1 A
HU# (1. 51)
CBaA3b MeXAY QYHKIIMAMH OJHOTO U TOTO Ke apryMeH- 9 9
Ta (1. 52)
%Ipe5036)pasoaanne TPUTOHOMETPHUYECKHUX BhIPaKEeHHH 2 9
.
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OkoHyaHue mabauybl

Camocmoamenvrnaa paboma N 22 (§ 19) 1 1
§ 20. ®opMyIBI CI0KEHHA H HX CIEACTBHA 9 1

CuHyc, KOCHHYC, TAHTEHC ¥ KOTAHTeHC CYMMBI U pas- 2 _

HOCTH ABYX yrJioB (1. 54)

DopMyJibl ABOMHOTO M IIOJOBUHHOTO YIJI0B (I. 55) 2 -

®opMyJIbl CYMMBI 1 PA3HOCTH TPUTOHOMETPHUYECKUX 2 _

byaxOoui (1. 56)

CamocmosamenvHas paboma Ne 23 (§ 20) 1 -

Pemenue JOMOJHUTENIbHBIX YIIDAXKHEHUAH K IJ1aBe 6 1 -

Konmponvnas paboma N¢ 6 (raBa 6) 1 1

I'masa 7.91eMeHTH KOMOMHATOPHKH 16 15

M TEOPHH BepPOATHOCTEH

§ 21. OcHoBHEBIE NOHATHA B hopMYaBI

KOMOHMHATOPHKM 7 7

IlepecranoBku (1. 57) 2 2
Pasmemenns (1. 58) 2 2
Coueranus (. 59) 2 2
Camocmosamenvrnasa paboma Ne 24 (§ 21) 1 1
§ 22. DeMeHTHI TeOPHH BEPOATHOCTEH 9 8
YacToTa 1 BepoaTHOCTS (1. 60) 2 2
Cnoxenure BepoaTHocTei (o, 61) 2 2
YMHoKeHue BepoaTHOCTEH (1. 62) 2 2
CamocmosamenvHas paboma N 25 (§ 22) 1 1
Pemenue nonosHEUTENBHBIX YIIPAKHEHUHA K IyIaBe 7 1 -
Konmpoavnasa paboma N¢ 7 (rnaBa 7) 1 1
Hrororoe mosTopenne 12 8

Pezeps 5 -




OTBETDI

CAMOCTOSTESIbHbIE PABOTbI

CamocronTensHan pabora N2 1

MoprotoButenbHmn BapuaHT 1. a) [12,1] = 12, {12,1} = 0,1;
6)[-12,1]1=-13,{-12,1}=0,9. 3. a) yGriBatowmas; 6) Bo3pacTaomas; B) ¥ \\ Ipu
x€(-%0;0)my Nmpu x € (0; +°); r) y / opu x € (—°; 0) u y / npm

x€(0;+00).4.a)y\upnxe(—oo; %];ﬁ)y\npnxe(—oo;O)uy\an

x € (0; +°); B) y \ mpu x € (—0; 0); r) y / upu x € (—°;—1) u y / npm
x € (-1; +0). 5. a) 4; 6) —1. 6. a) f(g(x)) = 2Vx — 3, f(g) / mpH x € [0; +0);

£()) = V2x =3, g(f) 7 npm x € [1,5; +9); 6) f(e(x)) = ZE2, f(g) \ npm
x € (003 0) 1 f(g) \ npu x € (0; +o0); g(f(x)) = ——, g(f) \ mpw x € (~o0; 1)

u g(f) N mpu x € (1; +o0). BapuaHt 1. 1.a)[2,8]=2, {2,8} =0,8; 6) [-2,8] =
=-3,{-2,8}=0,2. 3. a) y6rBalomas; 6) Bospacraromas; B) y \« mpu x € (—o0; 0)
Hy Nopu x € (0; +©); 1) y /' npu x € (—°; 0) u y / npu x € (0; +0).
4.a)y / opu x € [2,5; +00); 6) yObiBatomasn; B) y /" npu x € (—-°; 0) m y
mpu x € (0; +20); r) y N\ opu x € (—°°; 1) u y \ mpu x € (1; +90). 5. a) 2;

6) —1. 6. a) f(g(x)) =3Jx +1 + 1, f(g) / opu x € [-1; +0); g(f(x)) = V3x + 2,
g(f) / npu x € [—%; +°0); 6) f(g(x)) = % +1, f(g) \ opn x € (-0; 0)  f(g)

mpn x € (05 +0); g(f(®) = 5, () \ mpu ¥ € (-3 0,5) u g(f) \ upu
x € (0,5; +0). BapuaHnt 2. 1. a) [1,7] = 1, {1,7} = 0,7; 6) [-1,7] = -2,
{~1,7} = 0,3. 3. a) ybuIBaromas; 6) Bospacraiomas; B) ¥ / mpu x € (—o°; 0)
ny / npu x € (0; +o°); r) y \ opr x € (—0; 0) 1 y \ upH: x € (0; +00). 4. a)
Yy \ opu x € (—o0; 1]; 6) Bo3pacraromasn; B) ¥y / npH x € (—°0; 0) m y / npH
x €(0; +°); r) y N\ Opu x € (—°°; 2) m y \ mp\ x € (2; +o°). 5. a) 2; 6) —1.

6. a) f(g(x)) = 2 - 3Jx, f(g) s upu x € [0; +o0); g(f(x)) = V2 - 3x, g(f) \ upu

x (-0 2} 0) ftgn = -2+ 5, i) 7 mpm x € (05 0) m g)  mp
x € (05 +00); glf(X)) = ~3>—, g(f) / mpu x € (-03-2,5) u g(f) / “pu

x €(-2,5; +o0). BapuaHnTt 3. 1.a)[5,75] =5, {5,75} = 0,75; 6) [-5,75]) =—6,
{~5,75} = 0,25. 3. a) ybniBaromas; 6) Bospacraomas; B) y / npu X € (-o°; 0)
Hy " Opu x € (0; +°°); T) y \ opr x € (—°0; 0) m y \ Opm: x € (0; +o0).
4.a)y N\ nopa x €(—00; 2);6) y / opu x € (—o0; 0) m y /" npu: x € (0; +°); B) y \
opa x € (—00; 2); T)y / mpru x € (—9°;—-1) m y / mpu x € (=1; +°). 5. a)
2; 6) 2. 6. a) fg(x)) = 1 - 71; /(e) / mpm x € (0; +o0); g(f(x)) = ———,

1-x
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&(f) 7 mpn x € (—°°; 1); 6) f(g(x)) = % — 2, f(g) » upu x € (—°°; 0) u f(g) » npu
x € (0; +0o0); g(f(x))— 4_ ,g(f)\.npnxe( 003 ;]ng(ﬂ\npnxe(g; +oo).

CamocTtontenbHana pabota N2 2
floprotoBuTenbHbIN BapmaHT. 2.a)y=>-2;6)y<3;B)0<y<l1.

4. 8) E(9) = (-3 2]; 6) E(0) = (~o0; V2 |; B) E(@) = [-2; 2]. 5. 1. 7. a) f(x) =
=|x|-1-1;6) fix)=|x — 1] - |x + 1] + x. Bapuant 1. 2. a) y > 0,75;

6) ¥y < 1;8) 0 < y < 1. 4. a) E(¢) = (—o0; 3]; 6) E(0) = [-2V2; 0); B) E() =
=[_%; %} 5.1.7.2) f(x)=|«}; 6) f(x) =x. BapuanT 2.2.2)y > 0,75;6) y < 1;
B) 0 < y < 1. 4. a) E(9) = (—0; 2]; 6) E(w) = [“/5; 0); B) E(a) = [_% %]
5.-1. 7. a) f(x) = ~Jx}; 6) f(x) = -x. Bapuant 3. 2. 8) y > 3; 6) y < 5;
B) -1 < y < 0. 4. 2) E(9) = (-o0; 3]; 6) E() = (~o0; V3]; 8) E(e) = [0; 2).
5.1.7.0) 1) = |5 - 1) ) = 5 (el - 1)

CamocTtontenbHan paborta N2 3

MoprotoBuTenbHbW BapuaHT 1. a) (1; —-1), x = 1; 6) (-1; —2),
x=-1;8)(-4;9), x=-4.2.p=0, g=-3. 4. a) mpr ¢ < —4; 6) npE ¢ < 1.

6.y=-2x+ 4x + 3. 7. 1%. 8. y=—;—x2. Bapuant 1. 1. a) (-1,5; -7.5),
x=-1,5;6) (1,5; -4,5), x =1,5; B) (2; -1), x=2. 2. p=2, q= 1. 4. a) npu
c>1;6)npuc>38.6.y=2x>~-4x+1.17. 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)mpuc>1;6)npuc > -1. 6.y = —2x% — 4x + 1. 7. 18.

8. y= % Bapwuant 3. 1. a) (0,5; 1,5), x = 0,5; 6) (0,5; —0,5),
x=05;8)(1;1,5), x=1.2.p=1, ¢ = 2. 4. a)upnc>i; 6) pH ¢ >2i.

6.y=-2x2—2x + 1. 7. 16. 8. x=%y2.

CamocrosrensHas pabora Ne 4

MopnrotoBuTenbHbn BapuaHT 1.a) D(y)=[-6; 4], E(y)=[-1; 3];
6) D) = [-12; 8], E@) = [-1; 3] ») D) = [4; 6], E@) = (0; 3;
r) D(y) =[-6; 6], E(y) onpeaenuTs HeBO3MOKHO. 2. a) y = —2x ~2;0)y =4x — 2;
B)y =|2x — 2; r)y=2|x|—2.3.a)y—x2+2x; 6) y = 4x® + Ax3B) y = |x? — 2x;

Dy=2-2d 4ay=2+_" 36 y=2- 2;B)y=.2—x4

=
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)y = 2—%. 5.Tpu 1 < a < 2. BapuanTt 1. 1. a) D(y) = [-3; 2],

|x| -

E(y) =[-2; 5]; 6) D(y) =[-1,5; 1], E(y) =[~2; 5]; B) D(y) =[~2; 3], E(y) =[0; 5];
r) D(y) =[-3; 3], E(y) ompesenuTs HeBO3MOXKHO. 2. a)y=2x+ 1;06) y=4x + 1;
B)y=|2x+1;r)y=-2x| + 1. 3. a) y = x> + 2x - 3; 6)y=ix2—x—3;

4 4
1+1 6)y= 21

+1. 5. IIpu -2 < a < 2. BapuwaHnt 2.

By=lx*-2x-3r)y=x"-2}x-3. 4 a)y=— +1;

] 4 4
By =1t -1

1. a) D(y) = [-2; 4], E(y) = [-5; 2]; 6) D(y) = [-2; 1], E(y) =[-5; 2]; B) D(y) =
= [-4; 2], E(y) = [0; 5]; r) D(y) = [-2; 2], E(y) onpejesuTh HEBO3MOXKHO.

1)y =

2.a)y:éx+2;6)y=—ix+2;B)yz—%x+2 r) y ——|x|+2 3.
a)y=x2—2x—3;6)y=4x2+4x—3;B)y=|x2+2x—3l;r)y—x2+2|xl

4 4 4 4
LAy gty gty 'x+1Jr DY=Erren Y

5. lpua<-2ua>1. Bapuant 3. 1. a) D(y) =[-2; 6], 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) onpexenuTs HEBO3MOXKHO. 2. a) Y = —%x -2;0)y =—ix -2;B)

y=—;—x—Z;r)y=%|x|—2.3.a)y:—x2+2x+15;6)y=—4x2+4x+15;
B y=|x*-2x+15r)y=-2>-2x| +15. 4. a) y = — +2+3;6)y=
=1 i3my=-2_+3iny-—2 +3.5mpu-1<b<0.
x+1 x+ 2 lxl + 2

CamocTtoarenbHaa pa6ota N2 5

MoorotoBuTEeNbHbLIM BapuaHT. l.a)tl, + \/— 3;0)t——;B)J. 22+J_

f

3.0; 2; 5. 4. 1.5.a)—4;—1;2;6)1;#.6.a)1if,6) 1;9;512‘F.
BapuaHT 1.1.a) 3, +v2;6) +V2; ) @. 2.1 £ V3. 3. -3; 0; 2. 4. 1. 5. 2) 0;
7+3J_ 3+J_1 —3+.5,

2
+J7; 6)i 7: B) @. 2.—2¢f. 3.-1; 2; 4. 4. 1. 5. a) 1; 3; 6) 4.+ 15.

—6) ;6)3;5;9 + J66.BapuaHnT 2. 1.a) +2,

-6.a)

6. a) 23—i-2i1—§; 6) —2; —0,5. BapuanT 3. 1. a) +y2 + V3, +y2 - V3

6) +V1 + J3; B) J. 2.2 + J6;:2.38.-1;3.4. 1. 5. a) t1; +3; £5; 6) _12\/5;

7+J_

.6.a)-2+5;6)1; 8.
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CamocTtoaTenbHana pa6orta N2 6

NoarotoBuTenbHbIR BapuaHT 1. (1; 4). 2. a) (—o0; —=3) U (1; 4);
6) (—3; 1) U (4; +00); B) (—o0; —3) U [1; 4); r) (—3; 1] U [4; +00). 3. liinEa KaTe-
Ta MoKeT 6BITH Gosibmme 2 u MeHbmIe 6. 4. [1; 3]. 5. R. 6. —6. 7. IIpu a € (3; 5)
ua=0 BapuaHt 1. 1. (-90; ~5] U [1; +o0). 2. a) (—o0; =5) U (0; 1);
6) (=5; 0) U (1; +o0); B) (~o0; —5] U (0; 1]; r) [-5; 0) U [1; +o0). 3. Nuuma
OPAMOYTOJBLHHKA MOKeT 6uITh Oosbure 6 1 mensmre 8. 4. [1; 2]. 5. (—o0; 1) U
U [4; +0). 6. 9. 7. TIpn b € [-3,5; —=2) U (1; 3] U [4; +°0). BapuaHnTt 2.
1. (%05 =3] U [-1; +20). 2. a) (—o0; =3) U (-1; 0); 6) (-3; —1) U (0; +0);
B) (—o0; —3] U [-1; 0); r) [-3; —1] U (0; +90). 3. [JimHa NPAMOYTOJbHH-
Ka MoxeT OblTh Gonbme 6 1 menbme 9. 4. [2; 3]. 5. (—o0; —1) U [0; +o0).

6. 7. 7. Mlpua € (0; 1) mua=5. BapuaHnt 3. 1. (—oo; —1)U(§; +00).

2 0 o 0U(02) 6 (10U (2ol B o-nuu(o 2]

r)[-1;, 0)U [%, +oo). 3. Ilnuua BBICOTHI MOXKeT ObITH Goibmie 10,5 ¥ MeHB-

me 12 cm. 4. [1; 2). 5. (—o0; ¥2) U[3; +00). 6. 14. 7. IIpu b € (—0; —2) U
U (-1; 0] U [3; 5].

CamocroaTtensHas pabora N2 7

NoaroToBuTenbHbIh BapuaHT. Ljx—7=5;2;12. 2. a)x=a* 2;
6) x =a; B) @; r) npu b < 0 Her KopHeif, tpu b=0x =a, upu b >0x=a tb.

3.41.4.5. 5. 1. 6. -3. 7. 2; 5—+2‘/i_3 8.1.9. x €[0,5; 3]. Bapuant 1.
1. |x + 1] = 8; 2; —4. 2. a) —-8; —1; 6) —2; B) &; r) npu a < 0 HeT KOpHei,
mpua=0x=-2, oppua>0x=-2%a.3.1;-3.4.6.5.0; 2. 6. 4. 7. 1.
8.x€c[0; 11U {4}. 9. -1; 5. BapuanTt 2. L. |x + 3| = 2; -5; -1. 2. a) 1; 3;
6) 2; B) @; r) npu a < 0 mer KopHeit, nppua=0x=2, npua>0x=21a.
3.-3;0;2;5.4.1.5.-2; -1; 0.6.1.7.2,5.8. 3. 9. 2; -4. BapuaHnt 3.

1. |x + 0,5/ = 5,5; 5; —6. 2. a) 24; —10; 6) 7; B) J; r) opu a > 1 Her KopHeH,
anpua=1x=7, npua<1lx=8-a,x=a+6.3.-2; 6. 4. -6.5.0; 1.
6.-3.7.-2;0.8.1; 2,5. 9. x € [-2; +0).

CamocroatennHasa paborta N2 8

. ;a—2)U
‘> 10 2 a)(-o0;a-2)
U(a+2;+);6)R;B)(a—2;a+2);1)D.8.(—-1;1). 4. (-7; -3) U (5; 9). 5.(=151).

6. (—oo; -1 _Z‘Eﬂu[—l +2JI§; +oo). 7. 30. 8. [-5; 5]."BapuaHTt 1.

x <1 x<b
l.a)[ ;6){
x >3 x

o x <4 x
MoaroTtoBuTENbHbLIR BapuaHT. 1.8) ;6)
x

7 2. a) (—o0; —-3) U (-1; +20);-6) R; B) (—3; 1); 1) .

v A
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3.(-4;4). 4. (-5;-4) U (=2; -1). 5.[~2; 0] U{2}. 6.(—00; 2 — V5 | U [2 + VB; +0).

7. 12. 8.[ ] BapuaHT 2. 1. a)|:x< -7, 6){ 2. a) (~00; 2) U

> -7
U (8; +o0); 6) R; B) (2; 8); 1) &. 3. (-1; 1). 4. (0; 2) U (8; 10). 5. [-4; —2] U

U {4). 6. (—oo; 1‘2‘/3]u[5'2‘/ﬁ; “‘ﬂu[“z‘/ﬁ; +oo). 7. 5 + 5.

2

1 <4
8.[0; 2]. Bapuant 3. L.a) |~ ~ 36) 17 . 2 a)(—c0; —4) U (2; +oo);
x>5 x=2
6) R; B) (—4; 2); 1) &. 3. (—4; 4). 4. (-8; ~7) U (=3; —2). 5.[-3; 1]. 6. (—o0; 1] U
U [1; +0). 7. 20. 8. [-3,5; 2,5].
CamocTtositenbHas pabora N2 9

NoaroTtoBuTenbHbin BapuaHT 1.a)opu k=1 Her kopre#, npu k#1

x= —f—;; 6) npu k£ = -1 x — sa060e uucio, npu k # —1 x = —-3; B) npu Mo6EIX

1
= 21 2. a) npu a = 0 ypaBHeHMe He UMeeT CMHBICJIA, IPK a = 2 ypaBHe-
+
. a
HHUe He UMeeT KopHell, npua #0ua#2 x = ——2; 6) opu a = 0 ypaBHEHHNE
a—

He UMeeT CMEICJA, IpH 4 = 2 x — Joboe aaciao, npua#0nma#2x=3a + 2.

3.a)npna>2;6)npn-1<a<0.4.Hpna=0x=%,npﬂa<—3%Kopneifl

+'
HeT,npna=—3ix=-l,npna>—3lna¢0x12= 20+ 7% 16a+49.
16 7 16 ’ 2a
5. Ilpu b=-6,-3,0,3. 6. Ipu b = -6 u b =0 HeT KopHeii, upu b # ~5 u
15-3b
b0 x= b+ 5 .7.y=-2x + 4. BapuaHT 1. 1. a) npu k = 1 HeT Kop-
Hei‘x,npnk;élx=%;6)npnkzlx—moﬁoetmcno,npnk#lx=3;
B) IIpM JOOKIX kx:ﬁ. 2. a) npu @ = 1 ypaBHeEMe He MMeeT CMBbICIA,
+
111»1a=l aBHEHHME He HMeeT KOpHeH nna#lna¢lx=3a—3'
P 3 P pHei, np 9 25 1

6) npu a = 0 ypaBHeHHe He HMeeT CMEICJIA, IPH @ = 3 x — Joboe YUCI0, IPH

az0una#3x=3a.3.a)upua <-0,5,a#-1;6)upua=1,a =-3. 4. Ilpu

1 . 1 1

— - — —_ = — =& > -

a=0x 2, opu a < 5 KOpHel HeTr, IIPU a 12 x 5, pu a 12
2a+1+t+y12a +1

na=#0 X1,2 =

2a .5. Ilpub=-5,-4,3,4.6.lIpub=-1mn
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2-2b
b+1°

b=0 BeT xopHeit, npu b -1ub#0x= 7.y=2x+4. BapvaHT 2.

1. a) npu £ = —1 HeT KopHei, npu k # —1 x = k—ii; 6) npu k = —% X — JIo-

60e uucno, Oopu k # 1 x = 1; B) npm m100BIX B X = ——4— 2.a)mpu a = -1
3 K +3

ypPaBHEHNe He MMeeT CMbICJIa, IPH a = —3 ypaBHEHHE He UMeeT KOpHei, npu

a¥-1lua#-3x= 20:32; 6) npu a = 0 ypaBHeHHe He MMEET CMEICJA, P

a=3x — moboe uncio, npua #0una#3x=3a.3.a)upu 0 <a <0,5;

6)upua=4,a=-2.4.IIpua=0x = —%, opu a > —2% KOpHe# HeT, npH

9 7 9 2a - 3+ 9 - 20a
2a

- = —— < — = S N = -2,
a 20 x 3,npna 20na¢0x1_2 5 I'Ipmb1 f
+

—1,2,3.6.Hpnb=1nb=OHeTx0pHeﬁ,npnb¢1nb¢0x:x=b_l.

7.y=2x+4. BapvnaHt 3. 1. a) upu k=1 u k = 0 Her KopHeii, npu k # 1

nk#Oxzﬁ;ﬁ)npnk:lx—moﬁoetmcno,npnk;él x = -2

B) IpH JIIOOKIX k x = 4k21 2 2. a) opu a = 0 ypaBHeHHE He UMeeT CMBICJIA, DU
+

a= % ypaBHeHHe He UMeeT KopHei, npua #0ua # % x= 302(1 1; 6) npra=0

ypaBHEHUE He UMeeT CMEICJa, Tpu a = 7 x — Jai06oe uncyio, npua#0ua =T

x=0.3.a)npna>2;6)npn1<a<4.4.Hpna=1x=%,npna<%
., 7 _5 7 _2a+1%+16a -7
KopHenHeT,npna—16 x—3,npua>16na¢1x1,2— 2 —9a .

5. lIpu b € (—6; 3] U [0; 3). 6. Tlpu b =1u b =2 ner xopHe#t, npu b # 1 u

3+b

b$2x=2_b

LTy =2x+4.

CamocTtonTenbHas pabora Ne 10

MoaroTtoBuTenbHbIW BapuaHT 1. a) (2; -1), (-2; 1); 6) (—2; 1).
2.a) OKpY’KHOCTB C IEHTPOM B TOUKe (4; —3) 1 paauycomM 5; napa6oJia c BepIINHON
B TOuKe (—4; —1) ¥ BeTBAMH, HaIIpaBJeHHELIMH BJIEBO. 3. a) (5; 1), (1; 5);6)(5; 1),
(1; 5), (—5; —1), (-1; —5). 4. IlepBoe ypaBHEeHHE CHCTEMBI MOXKHO 3aOMCATh B
Buze (x — 1)2 + y> + 2 = 0, oTKy/Ja SICHO, YTO BTO ypaBHEHUE He MMeeT Jeii-
CTBUTEJbHEIX pellleHuii. 5. [Ia pemenus. 6. p=2. Bapuadt1. 1. a)(2; -1),
(—2; 1); 6) (—1; 2). 2. a) OKPY’KHOCTE C LIeHTPOM B To4Ke (-2; 1) u paguycom

\/g; mapaboJia ¢ BepIIuHOM B ToYKe (4; 1) ¥ BeTBAMH, HAPABJIEHHLIMHU BJIEBO.
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3. a) (3; 1), (1; 3); 6) (3; 1), (1; 3), (—3; —1), (-1; —3). 4. IlepBoe ypaBHEHHE
CHCTEMBI MOKHO 3amucaTs B Buge (x + 2)2 + y2 + 1 = 0, oTkyza ACHO, YTO 3TO
ypaBHEHUe He MMeeT AeHCTBHUTEJbHEIX pemenuii. 5. [IBa pemenus. 6. p = 8.
BapwuaHT 2. 1. a) (-2; -2), (2; 2); 6) (1; 4). 2. a) OKPY’KHOCTb C HEHTPOM B

Touke (—3; 1) u paguycom x/ﬁ; napaboJia ¢ BepIInHOH B Touke (2,25; —0,5)
¥ BEeTBSIMH, HAIIDABJEHHBIMH BJeBo. 3. a) (4; —1), (-1; 4); 6) (4; —1), (-1; 4),
(—4; 1), (1; —4). 4. IlepBoe ypaBHeHHe CHCTEMhl MOYXHO 3aIMCaThb B BHJE
x2+ (y - 12 + 1 = 0, orkyna ACHO, YTO 3TO YpPABHEHHE He MMeeT AEHCTBH-
TeJLHBIX pemieHuii. 5. [lpa pemenusa. 6. p= 2. BapuanTt 3. 1. a) (-2; -1);
0) (—2; —1), (1; 2). 2. a) OKPYKHOCTB C LIEHTPOM B TO4Ke (—4; 2) U paguycom 8;
napa6osia ¢ BepmrnEON B TOuKe (9; —1) ¥ BeTBsAMH, HaNpaB/lieHHBIMH BJIEBO.
3. a) (55 -1), (-1; 5); 6) (55 —1), (-1; 5), (=5; 1), (1; —95). 4. Hepsoe ypaBHe-

1 3
HHe CHCTEMbI MOKHO 3allCaTh B BHUJE (x -3 + %+ i 0, oTKyja fCHO,

YTO 3TO YpPaBHEHME He MMeeT AeNCTBUTEJLHEIX pemeHwi. 5. [IBa perueHus.
6. p=8.

CamocTtoaTensHasa pa6ora N2 11

MoAroToOBUTENbHLIN BAPUAHT. 1.(3;2).2.32.3.(3 +242; 3 - 2\/5),
(3— 242; 3 + 2\/5) 4. IlepBass — 3a 45 MuHyT, Bropads — 3a 30 MuUHYT.
5. a) (63; 243), (—6J§; -2J3), 4; 1), (-4 -1); 6) (1; -2), (-1; 2),

11 5 11
- = | . 6. Ilpn > 2. BapuanTt 1. 1. -1; -1).
2.—3.3.(1;1),[4 +2"14; 4‘2‘*14),(4 ‘2“14; 4 +2V14J.4.Hep3aﬁ—4,5m3

B yac, sropas — 1,5 M® B uac. 5. a) (\/ﬁ, \/E), (——\/i—; —\/E), 4; 2), (—4;-2);

6)(1;1),(-1;-1) J 6.IIpuac(0;4).BapunaHt 2.

3 . 1
’[de’ \/EJ ( Jio' " Jio
L (2 1). 2. 5. 3. (2; 2). 4. %. 5. 8) (2; 1), (-2; -1); 6) (1; 0), (-1; 0), (1; 1),

(-1; -1). 6. IIpu a € (1; 2). BapuaHT 3. 1. (-3; —10). 2. 8. 3. (2; 1), (1; 2),
(—4; 1), (1; 4). 4. Tlepasi — 3a 45 MuUHYT, BTOpast — 3a 36 muuyT. 5. a) (1; 3),

(-1; =8); 6) (2; 1), (-2; 1), [%; —%) [—747; %) 6. Ilpu a € (4; 16),

CamocTtoarenbHasa pabora N2 12
MoparotoBuTenbHbLI BapuaHT 1.a) e asnsaercs; 6) apnsaerca. 2. a) He
2x+3y =6
nepecexaer; 6) mepecexaer. 4. {x — 2y > —-4. 5. 8. 6. Illpu b < 8. Bapwu-
3x+y<9
aHT 1. 1. a) aBaserca; 6) asjiserca. 2. a) He mepeceKaeT; 6) mepecexaer.
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x + 3y
4.2x +y

v NV

-3
-1.5.8.6.IIpub>2.BapunaHT 2. 1. a) aBaserca; 6) apaser-
x -2y =>-3
3x —2y > -6
cd. 2. a) He mepecekaeT; 6) mepecekaer. 4.{2x + y <3 .5.4.6.IIpub < 18.
x-3ys<-2
BapwaHT 3. 1. a) He aBasgercsa; 6) ve aApaAercA. 2. a) He mepecekaer; 6)
-x+2y =22
nepecekaeT. 4. ix + y<1 .5.4.6.IIpu b < 16.
-2x+y<4

CamocronatenbHana pa6ora N2 13

MoarotoBuTEenbHBIN BapuaHT 1.x;=-3,x3=0, x4=5.2.a) 5; 8;
11; 14; 17. 3. a) Bospactalomias; 6) ybuBalomas; B) He MOHOTOHHAad. 4. a) or-
paHUYeHHadA CHU3Y: X, = —4; 6) orpannuennasn: 2 < ¢, < 5; B) orpaHvYeHHAA
cEM3y: b, 2 —15. BapmaHt 1. x;=x5=0, x3=x4=3.2.2a) 3; 5;9; 17;
33. 3. a) He MoHOTOHHa#; 6) BodpacTaiolasd; B) BodpacTamomas. 4. a) orpa-

8
HUYEeHHasA CBepxy: X, < 4; 6) orpaHUYeHHAA: 3 < ¢, < 4; B) orpaHWYeHHAA

cHu3y: b, 2 6. BapunaHTt 2. 1. x; = x5 =3, x3=1. 2. a) 4; 10; 28; 82; 244,
3. a) He MOHOTOHHAs; 6) BO3pacTalolas; B) BozpacTaomad. 4. a) OorpaHuYeH-

Had cBepxy: x, < 1; 6) orpaEnYeHHan: g < ¢, < 2; B) orpaHNYeHHAas CHHU3Y:
b, 2 6. BapuaHT 3. 1. x; = 4, x5 = 12. 2, a) 11; 15; 19; 23; 27. 3. a) =e
MoHOTOHHAadA; 6) Bospacramomasn; B) yOuiBawoiiasa. 4. a) orpaHUYEeHHAA CBEPXY:
x, < 9; 6) orpaHUYEeHHAA CHHU3Y: C, = J3 - 2; B) orparuuenHad: —2 < b, < 1.

CamocronatensHana pabora N2 14
NMoaorotoBuTenbHblt BapuaHT 1. 5 - 2«/5. 2. -62,5. 3. 23;
az=0,7.4.-2,8;2,4;7,6; 12,8.5.1; 2. 6.0,5. 7. a) 70336; 6) 424214. 8. IIpu

n=23un-=24 Bapuant 1. 1. 15 - 8J5. 2. 1326. 3. 13; a;5 = -2,4.

4.12,5; 17; 21,5. 5. —1; 4. 6. % 7.456876. 8. Ilpun=5un=6. Bapu-

aHT 2. 1.14 - 1442, 2. -285. 3. 26; ax =0,1. 4. 8,5; 13; 17,5. 5. 1; 6. 6. ;—;
7.465718. 8. Ilpu n = 2. BapuanT 3. 1.2 - /5. 2. 170. 3. 16; a7 =-0,9.
4.-5;-2;1;4.5.1; 9. 6. 2. 7. a) 44550; 6) 450000. 8. Ilpun =11 un=12.

CamocTrontensHan paGora N2 15
MoAroToBUTENbHBIN BapuaHT 1. a) ~/§; 6) 4J§—4;
n n-1
5) (v2) -(v2) ;1) 15. 3. 189. 4. 4. 5. 36. 6. =12; 24; —48; 96.
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7. 24310,125 py6aa. BapuauT 1. 1, a) 0,5; 6) 3,75;8) 60 - (%) ; T) 59%.
3. 341. 4. 3. 5. by = 6; bz = 18. 6. 2; 10; 50; 250. 7. 699,6025 py6aa. Ba-

n
puanT 2. 1. a) 0,5; 6) —4; B) —64 - (%) 1) —63%. 3.242. 4.9. 5. b, = 2T;

bz = 3. 6. 5; 15; 45; 135. 7. 364,651875 pybna. BapuaHnTt 3. 1. a)\/§ +1;

-2
6)3+2v2; 8) (V2 +1)° ;1) 11 + 02, 3. 728. 4. 3. 5. 72. 6. —24; 12; —6;
3. 7. 56243,2 py6as.

CamocrosTenbHas pabora Ne 16

MoaroToBuTEeNbHbLIN BapMaHT.l.a)%;ﬁ)%.2.a)2;6)—0,25.3.0,5.

.6) -1 4.6 89

4. a) —0,25; 6) 5 5. 6667.6.0,2. 7. 10n. BapuaHnT 1. 1. a) 33’ 6) 165"

101 oudpa
2. a) 0,25; 6) -1. 3. Mgo‘ﬂ. 4. a) %; 6) —3- 5. 2999. 6. 0,1. 7. 3V3.
101 gudpa

7 113 4 333...330 — 300

BapvaHT 2. 1. a) ﬁ; 6) %. 2. a) '—§; 6) -2. 3. -—9—‘.
. 3

4. 2) 4,25 6) -5. 5. 2099. 6. 0,25. 7. 8n(2 + V2). Bapuant 3.

17, 42 1.5 7 1.5 1

1. a) 33° 6) 55" 2. a) -1,5; 6) 2. 3. Th 4. a) -1,5; 6) 1,5. 5. 2502. 6. 30°
A\ T )

CamocTtoaTensHas pabora N2 17

MoarotosuTenbHbih BapuaHT 1. D) = R, E(g) = (—o0; 0].
2.2)y=0,5x—~ 2,5; 6) y = x2 — 10x + 29, rge x > 5. 3. a) (—o0; 0) U [1; +o0);

6) x #—2; B) (—o0; —-1,3] U [0,3; +00). 5&)%;6&%;3)@;r)—512.6.a)npna<0
ua=4;6) opu a € (0; 4). 7. (-o0; 0]. BapuaHnt 1. 1. D(g) = [-1; 1],
E@ =[0; n). 2. a) y = —0,2x + 0,4; 6) y = x2 — 4x + 3, rme x < 2.
3. a) (—o0; —2) U [0; +0); 6) x # 2; B) [-1; 5]. 5. a) -¥/3; 6) +¥/2; ) &; r) —243.
6.a)npu a < 0; 6) npu a € (0; 0,5). 7. (—o0; —2]. BapuaHnT 2. 1. D(g)=[-1; 1],

|t T
E(g) - { 2, 2

3. a) (-o0; —1] U (0; +0); 6) x # —2; B) [-2; 3]. 5. a) —¥2; 6) 1¥3; B) ;
r) 128. 6. a) npu a > 0 u a = —0,5; 6) upu a € (-0,5; 0). 7. (~o°; ~1]. Ba-
puaHT 3. 1. D(g) = R, E(g) = [0; +°). 2. a) y = —0,5x + 0,5; 6) 'y = —x* +

+2x+ 1, rze x < 1. 3. a) [-1; 0) U (0; +0); 6) x # 0; B)[-1; 3]. 5. a) -¥7;
6) +9/2; B) @; r) 2048. 6. a) npu a < 0; 6) opu a € (0; 1). 7. [-3; 0,2].

}.2.a)y=—0,5x+l,5;6)y=x2—2x—1,mex<1.
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CamocroaTennHaa pabora N2 18
MNoaroToBuTenbHbA BapuawrT. 1. a) 6; 6) 2. 2. a) —6; 6) —2. 3. a) a?;
6) a2i. 4. a) ab? - Y27a%; 6) ~ab® - 49a. 5. ) 0,12 > Y0,122;6) 4.2 < Y122
Ga) -2; \/— 6) 256.7.2. BapuanT 1.1.a)-1;6) 1. 2. a) -3; 6) 1. 3. a) a;

6) ab. 4. a) -2 "x; 6) —ab® - 45. 5. a) 0.8 > J0,3; 6) ¥3° < 3.

6. a) -1; ¥5; 6) 81. 7. ‘/—BapMaHTZIa)26) -1. 2. a) —-2; 6) 1.
41

3.2) a% 6) al?0. 4. a) -3x - V-x; 6)—ab? - ¥7.5.2) 0,72 > /0,7;6) Y72 < 7.

6. a) 3/3; —1; 6) 625. 7. 4. BapuaHT 3. 1. a) 1 — /3; 6) —2. 2. a) —4,5;
167

6) 2. 3. a) a; 6) a216, 4, a) 2ab2 - ¥2ab2; 6) -3ab? - Y3422 . 5. 2) J0,5 > 30,52;

6) V5 < ¥52. 6. a) ¥3; -¥4; 6) 2401. 7. 3‘9{——5

CamocrostensHasa paGora N2 19
MoarotoBuTenbHblA BapuaHT 1. a) —4; 6) &; B) 8; 1) &. 2. a) J;

6) 5 — V14. 3. a) 78; 6) 16; B) 5. 4. a) [-2; 22); 6) (-2; 2). BapuaHuT 1.
1. a) -3; 6) @; B) -1; 1) D. 2. a) &; 6) 3. 3. a) 2; 6) 81; B) +3. 4. a) (1; 26) U
U (82; +0); 6) [-2; 2). BapuaHnT 2. 1. a) ~26; 6) @; B) 10; 1) O. 2. a) J;
6) 2. 3. a) 4; 6) 256; B) +2. 4. a) (~2; 14) U (34; +o0); 6) [2; 3). BapuaHT 3.
1.a)-10;6) J; B) 7; 1) @. 2. a) 2; 6) 3. 3.a) —1; 6) 1; B) 1. 4. a) [-1; 5,25) U
U [8; +o0); 6) [0,5; 5).

CamocTtonatennHaa paGorta Ne 20

MoarotosuTenbHbl BapunaHT 1. a) Il yerBepTn; 6) I ueTBepTH;

23n 1171t

B) IIl uerBepTh; ) IV ueTBepTh; &) Il ueTBepTH. 2. a)—3€ 6)—-6, B) ;T)—TT.
3. a) 135° 6) ~750°; B) 450 ~ 142,5°% 1) ~17,1°. 4. a) %; 6) _E; 8) -%.

5.2) 1; 6) ———; B) 1. 6. )——6)9+‘/_71>2 V5

. 8. n, ruge n = 0; £1;

Jﬁ 2
12;...BapuanTt 1.1.a)IIl qe'rBep'rL, 6) I veTBepTh; B) Il werBepTs; r) I1I yet-
BepTh; i) II ueTBepTsh. 2. a) —; 0) _§'7_1t B) —1115 r) —‘—1@ 3. a) 108°;
6) —660°; B) 28,6°; r) —229,1°. 4. a) £ —£ B) —=. 5. a)\/3; 6) —1;

NG

B) J3.6. a) -5 + 2; 6) 4. 7. a) HaumeHb1I€E 3HAYEHNE PaBHO =1, HauGoJyibinee
3HaYeHHe paBHO 5; 6) HaUMeHbIIee 3HAYEHNE PABHO 1, HauboIBIee 3HAUEHHE

paBHO 5. 8. g +7n, rae n = 0; +1; £2;... . BapunadT 2. 1. a) IT ueTBepTs;
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6) III gerBeprh; B) III uerBeptn; 1) IV uerBepTh; A) IV uyeTBepTh. 2. 2) —

0
)—Gﬂ p) 847 64” )—m 3. 8) 144°% 6) —600°; 5) 40,1° ) —286,5°. 4. a) §’
_£ _\/- . oy N i

6) -5 )ﬁyﬁ)“3»3)"‘/?-6-8)-2—-1,6)6.7.&)11&14

MeHbIIee 3Ha4YeHKe paBHO 1, HauboJsibIIee 3HAYUEHUE paBHO 5; 6) HauMeHbIIEE

3HaueHHe paBHO —1, Hamboibliee 3HaueHHe paBHO 9. 8. nn, rge n = 0; 11;
+2;... . BapuaHTt 3. 1. a) IIl yerBeprs; 6) IV yerBepTh; B) IV ueTBepTh;

lflj", )%’E, r) —127. 3. a) 72°

1,
> ,B)\/-

6a)—-6)4—7 4 \/_8.-2—+nn,r11en=0;il;i2;....

r) IT uerBepTh; A) IV uerBepTh. 2. a) — 6)

6) —690°; B) 256,5°; r) —39,9°. 4 )——\/; 6) — )_E' 5. a) 1; 6)

=

CamocTositenbHas pabora N2 21

B

2’
2. a) I ueTBeptn; 6) IV ueTBepTh. 3. a) yérHasd; 6) HeUETHAA; B) HEYETHAA.
4, a) 6onbmae Hyaa; 6) 6osabiie HYA. 5. a) [2\/5 - 3; 2\/5 + 3]; 6) [O; 2\/5 + 3].

V3

MoaroToBuUTeNnbHbBIW BapuaHT 1. a) ; 6) 1; B) —1; 1) 5

6. a) g; 6) 21 B) %"; r) 2. 7. a) g + I8 tpe n = 05 #1; ;.5 6) T + 7n,

4
roe n = 0; £1; £2;...; B) MTH, roe n = 0; £1; +2;...; 1) $+2nn, rae n = 0;

+1; £2; ... . BapuaunTt 1. 1. a) —%; 6) 1; B) -1; ) —%. 2. a) IV gerBepTs;
6) III yeTBepTh. 3. a) HeuéTHasdA; 6) HeuéTHAA; B) HeueéTHadA. 4. a) GoJbIlle HYJIA;
6) 6oabmie Hyas. 5. a) [-1; 2]; 6) [0; 5]. 6. a) 232; 6) 2m; B) 375 1) g 7.a) 7;—”,
rge n=0; £1; £2;...; 6)% + nn, rae n=0; £1; +2;...; B) 3?“ + 3nn, roe n=0; +1;
+2;..; 1‘)‘;’—2 + %, rae n=0; t1; +2;... .BapunaHT 2. 1.a) —12—, 6)%; B)—\/g;
r) —g. 2. a) I1I werBepTh; 6) II yeTBepTH. 3. a) HeuéTHasA; 6) HeuéTHas; B) He-

yéTHadA. 4. a) 60abIile Hya4; 6) MerbIe Hyad. 5. a) [-1; 3]; 6) [0; 7]. 6. a) 47;
6) 2m; B) g; r) g 7. a) m + 2nn, rae n = 0; +1; 12;...; 6) —:%t + mn, roe

nn n ., 7n
=0; £1; +2;...; B) — =0;x1;2;..;1) ——= + —, =0; t1; 12; ....
n=0; t1; £2;...; B) 3 roe n=0; £1; +2 r) 20 + 3 rae n =0; £1
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BapunaHT 3. 1. a) - \/_ 6)«/_ J_ % 2. a) I yerBepTh; 6) II wer-

BepTh. 3. a) HeuéTHasd; 6) HeuéTHasd; B) HeuéTHad. 4. a) Oonbire Hynd;

6) MeHbLIE HyAA. 5. a) [4«/5 -7 4\/5 + 7]; 6) [O; 4«/5 + 7]. 6. a) n; 6) 2n;

B) 47; 1) g 7. a) %’, roe n = 0; +1; £2;...; 6) g + nn, rae n = 0; 1; 12;...;

51'!2

B) 4mn, rae n = 0; +1; £2;...; 1) — 36 2

,rnen 0; +1; +2;..

CamocrosiTtensHana pabora N¢ 22
NoarotoBnmTenbHbiW BapuaHT. 1. cos?a. 2. a) cos®a; 6) 1.

5 - 12 - 12 _4 .
13’ cosP = 13’ ctg P 5 5. 1. 6. 3 7. 1. 8. a) 0,22;

6) 1,1232. BapMaHT 1. 1 costt. 2. 8) ——; 6) 1
2 o cos o
12

Ey
aHT 2.1.sina. 2. a)
s

3. sinf =

npo B
. 3. sinf = 13’
cosf = — tgB = —E. 5.1.6.1,25.7.1. 8. a) 0,48; 6) 0,296. Bapu-

1
;1 6
in2 o ) sin o

.3.sinf = - 5 cosB = 4, ctgP = —%.

5.1.6.7,5.7. 1. 8. a) —0,48; 6) 0,296. BapuaHut 3. 1. cos?a. 2. a) 1;
. . 4 3 _ .3

6) —cos?a. 3. sinf = ~5 cosf = 5 ctgB = e 5. -1. 6. -0,24. 7. 1.

8. a) —0,105; 6) 0,9845.

CamocTrositenbHan pabora N2 23

MoAroTOBUTENbHbLIN BapméHT. 1. a) \/2+\/§; 6) —‘Zz—g 2. tg2a.

ay _8115%8. o 9J_ 40, I 2(B+1). o V2(B -1),
34 5 4 4

B) \/5 -2.5.15°m 75°. 7. 0,125. 8. HaumeHnIlee 3HaueHHE DaBHO —2,

HambosbpImee 3HaueHHe paBHO 2. BapuaHTt 1. 1. a) 1; 6) 0,25. 2. —tga.
8+15/3, 40— 943, \/_ ~/_(1 V3), ,,¥2(1-V3)
34 :6) 82 0) 4 ’

5. 30° u 60°. 7. 0,25. 8. HaumeHnbniee 3HaYeHUWe paBHO —13, HanboJb-

miee 3HaUYeHHE DPAaBHO J13. BapuaHt 2. 1. 1. a) %; 6) 2%. 2. tg 20.

83 —15 .. 9+ 403 J_ J_(J_+1) V2(v3 - 1)

3. a) ; 6) - iB)-5-4a)- 3 B) .
34 82 4

5. 30° u 60°. 7. 0,25. 8. Hax«meﬂbmee 3HaueHue paBHO —+13, Hamboin-

3.a) -

)—4)
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mee 3HAYEHHE DABHO \/ﬁ Bapuant 3. 1. a) \/5—1' 6) 0,5. 2. ctg2a.

3.2 15= 848, 5 - 9+ 4043, 2 0.5. 4.2) - J_ J_(J_+1) 25 - 2.
34 - 82
5. 30° m 60°. 7. i% 8. HanmMenbIilee 3HaYeHHUE DaBHO —2, HaubGosbImee 3HA-

deHMe DaBHO 2.

CamocTtonTtenbHan pabGota Ne 24

MoaroToBuTenbHbIX BapuaHT 1. a) 15120; 6) 2520; B) 105.
2.2)24;6)96.3.24.4.210.5.32432400.6.210.7.11.BapvanT 1.1.2) 720;
6) 60; B) 20. 2. a) 6; 6) 18. 3. 24. 4. 30. 5. 332640.6.126.7. 15. BapunaHT 2.
1. a) 120; 6) 120; B) 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; 6) 96. 3. 120. 4. 840.
5. 3524400. 6. 126. 7. 10.

CamocronTensHan pabora N2 25

MoaroTtoBuTenbHbW BapuaHnTt 1. 0,65. 2. m 3. 0,2. 4. 0,25.
1425
5. 0,874. 6. 19778 = 0,072. Bapuaut 1.1.0,7. 2. % 3. 0,25. 4. 0,05.
464508 1
5. 0,66. G'M = 0,34. BapunaHT 2. 1. 0,67. 2. 720 3. 0,25. 4. 0,25.
105
5.0,015.6.336226 0,00312.Bapwnant3.1.0,8.2.——— 40320 .3.0,2.4.0,125.
. 45675
5. 0,045; 0,955. 6. 1051688 ~ 0,04343.
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KOHTPOJIbHbIE PABOTbI

KoHnTponbhaa pa6ora N2 1

NogrotoBuTenbHbin BapuaHT 1. Heyérmaa. 2. IIpu a = —6.
3.a)(0;4];6)[-2;2].5.a<0,b>0,¢>0,D>0.6. a) uysu bysxknuu +1, +2; 6) 3aa-
4eHUA QYHKOUH DOJOXKUTENBHBI IPH X € (—00; —2) U (—1; 1) U (2; +0); B) f(x) /
opu x € [-1,5; 0), x € [1,5; +00), Ha OCTAJLHBIX MPOMEKYTKAX (PYHKIUA

y6riBaer; r) [—i; +00); f(x) = x® — 8|x| + 2. 7. Ilpu a < 0 pemeruit HeT, IpH

a=0mua=1— ogso pemenue, opu a € (0; 1) U (1; +o0) — aBa pemeHus.
BapwauT 1. 1. Yérnasa. 2. [Ipn a = -2. 3. a) (0; 1]; 6) [-1; 1]. 5. a > O,
b<0,c<0,D>0.6. a) aynu ¢pyaxkuuu 0, +4; 6) 3HaYeHNa QYHKIUH II0-
JIOXUTeNbHEI DK x € (—4; 0) U (4; +0); B) f(x) / mpu x € (—00; —2] u npu
x € [2; +00), f(x) \ npm x € [-2; 2]; 1) (—o0; +00). 7. IIpm a < 0 pemenui
HeT, npu a = 0 M @ = 2 — ofHO pemenne, npu a € (0; 2) U (2; +00) — naBa
pemenus. Bapuant 2. 1. Yérnaa. 2. IIpu a = 4. 3. a) (0; 1]; 6) [-1; 1].
5.a>0,b>0,c<0,D>0.6. a) aynu pyaxkuuu t1, 0; 6) sHavenua GpyHk-
I¥H OOJIOKHUTENBHEI OpH X € (—00; —1) U (1; +0); B) f(x) / upm x € [-0,5; 0]
u npu x € [0,5; +°0), Ha oCTajNbHEIX HPOMEXKYTKax (GyEKmua yObiBaeT;

r) [—%; +00). 7. Ilpu a < 0 pemenwnit netr, npu @ = 0 1 a = 1 — ogHO peme-
aue, opu a € (0; 1) U (1; +o0) — nBa pemenusa. BapuanTt 3. 1. Yérnas.
_2. 2

NN
6. a) Eynm dyrKOun 11; 6) 3HaYenns GYHKIUH IOJIOKHATEIbHEI IpH X € (—1; 1);
B) f(x) / mpu x € (—°0; 0], f(x) \ mpm x € [0; +0); ) (—0; 4]; f(x) = —x* -

— 8|x| + 4. 7. Ilpu a < O pemeruit Her, npu @ = 0 ¥ @ = 1 — ofHO pemeHme,
npu a € (0; 1) U (1; +o°) — pgBa permeHus.

2.Hpua=—4.3.a)(0;4];6)[ }5.a<0,b<0,c>0,D>0.

KonTponsbHas paborta N2 2

MNogrotoButenbHbih BapuaHT.1.[-1; 4) U [\/ﬁ, 8].2.i1;i3;i5.

3.[-3;2) U (3; 4]. 4.~ % 23‘/5; -3 iz‘/l_l. 5.[0; 1]U[5; 6]. 6. TIpu b € [1; ~0,75]
wb=-1,5 Bapuant 1. 1. (—; —4) U [4; 5) U {2}. 2. 0; i%. 3. (5; +0).

4.312\/E; = i2J1_7' 5.(-00; —1JU [0; 2] U [8; +°). 6. TIpu b=13,b=0nu
b=-6.BapuaHT 2. 1. (-o0; -2) U (=2; —-1] U (8;5]. 2. £1; £3. 3. (~o¢; ~1].
4.1i\/§;ji2—‘/£.5.[—7; 31.6. Opub=42, b=3m b-—1Bapuant 3.

3—i2§; ~1+ 2. 5.(=00; ~1] U {0,5} U

1. (0; 3] U {-2}. 2. +3. 3. (0; 2]. 4.
U2 +). 6. Mpr b=3,b=-2,b=0nb=-1.

175



KoHTponbHas paGora N2 3

NMoarotToBuTenbHbin BapuaHT 1.a)(2; 1),( ?, 4%);6)&3;4),

4 10
3; —4), (-4; 3), (4; -3). 2. 16 — 4n. 3. (4; 2), (-4; -2), | —; ——F— |,
( ) ( ) ( ) (4; 2), ( ) (Jﬁ \/ﬁ)
—_— = . 4 kmM/u, 6 KmM/4. 5. Touka ¢ HaumeHbIIeil OpAMHATOMH
( vi3 V1 )

x = 2, HauMeHbIIasa OpAuHATA J = —1; TouKa ¢ HaubosbIuel opAMHATON X = 5,
Haubospmas opguHara y = 8. 6. (1; 0), (-0,6; 0,8), (—1; 0), (0; 1). Bapwu-
aHT 1. 1. a) (-2; 4), (10,75; -0,25); 6) (3; 7), (-3; -7), (=7; =3), (7; 3).

2.16 - 47. 3. (4; 1), (~4; ~1), (JE; %/6) ( J6; -—\/—) 4.18 xM/4, 2 KM/

5. Touka ¢ HauMeHbIell OpANHATOMN X = 2, HaMMeHbIIad OpAUHATA Y = —4; TOU-
Ka ¢ Haubonbmeil opauuaroil x = 6, HauGonbmasn opaunara y = 12. 6. (1; 0),

5, 7. o8
( 13’ 13) (-1;0), (0; 1). BapnaHT 2. 1. a) (3; 1),( 13 13) 6) (6; 4),

(-6; —4), (—4; —6), (4; 6). 2. 36 — 9n. 3. (-10; 4), (10; —4), (#’ g),

(45, i

3 ) 4. 60 xM/4, 80 kM/4. 5. Touka ¢ HaUMeHbIIEH OPAUHATOM

x =1, HauMeHbINaaA OPAUHATA ¥ = —~1; Touka ¢ HanboyubIne OpAUEATOMN X = 4,

5, 4] (-1; 0). BapuaHT 3.

Hanbospmas opaunara y = 8. 6. (1; 0), ( 37 3

1.8)(2; 3), (—g; —8%} 6) (2: 5), (~2; —5), (5; 2), (-5; ~2). 2. 4 - 8. 3. (6; 15),

(-6; -15), (%, —%], [—%_3—; %J 4. 16 xM/u4, 2 kM/4. 5. Touxa

C HauMeHbIEeH OpPAMHATON x = 3, HAMMEHbIIAA OpAWHATA Yy = —1; Touka ¢
maubonpmeit opauHaToif x = 7, HamGoabmasa opAuHaTa y = 15. 6. (1; 0),
(0,65 0,8), (-1; 0), (0; 1).

KoHTponbHas patorta N2 4

MoaroTtoBMTenbHbLIW BapuaHT 1.a) 3; 6) 7. 2. a) 0; 6) 1'3)0 75.
9

4.62.5..6.2;6;18. BapnanT 1. 1.8.2.8) 0; 6) 3; ) 1,4ed. 3. 5. o
6.1;4; 16. BapuanT 2. 1. 8. 2. a) 0; 6) 2; B) 0,8. 4.—161 5. -1% 6. 5; 10;

20. BapuaHT 3. 1.a) 3; 6) 2. 2. a) 0; 6) 2; 8) —1. 4. 33. 5. ?. 6. 2; 6; 18.
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KonTponbHas pabora N2 5
1 1 1 1
MoaroTtoBuTenbHbIX BapuaHT 1. a) x6 (xg + 1); 6) (xZ - 1)(xZ - 4);
1 1 1 1 2 1 3 1
B) (xZ + 3)<x5 - 3x% + 9). 2. (2; -4). 3. a) (x§ + 1) ; 6) (x5 + 2) . 4. a) —2x2;

1
6) x — x2; B)

.5.1,25-90,8 > 0,8 - 91,25. 6. 1;". Z? Bapu-
x2 +3

aHT 1. 1. a) x%(x% - 3); 6) (x% - 1)(x% + 5); B) (x% - 2)(1:% + 2x% + 4).

1 13 : 1
2. (6; -3). 3. a) (x3 - 2); 6) (x3 + 1) . 4. a) —%; 6) x — 3x2; B)

x2 -8
11
5. 25.70,4 >04-125. 6. 1. 7. ;. BapuaHt 2. 1. a) it 49,

6) (x% + 1)(x% + 3); B) (x% + 2)(x§ - 2x% + 4). 2. (3,5; 1,5). 3. a) (x% + 2)2;

1\ 1
6) (x3—1) 4. a) -0,2x%1; 6) x + 3x2; B) .5. 2 F -8/0,6.

6. 1. 7. % BapwaHTt 3. 1. a) xi<xi+1); 6) <xi+2)<xi+4);

B) <x§ - 5)(::% + Sx% + 25). 2, (2; 9). 3. a) (x% - 3)2; 0) (x% - 2)3. 4. a) —2x%;

1
6) x + x2; B)

1
.5.1,6 - 30,675 > 0,675 - Y1,6. 6. ad

2.3 x3 +1

KoHTponbHas pa6bota N2 6

3a \/_ 1

MoaroTOBUTENLHLIA BapuaHT. 1.a)0,6;6) .2, tg- 5.1.6. 4

BapuaHT 1.1.a)%;6)2«/§—3. 2.a)sin2a;6)0.4.§. 5.72.BapuanT 2.

1. a)-i 6) -3 — 242. 2 .a)1;6)0.4.%.5.\/§.BapMaHT 3.1, a) -242;

2 -2
6
) 2V3

.2, -2cosd. 4.

O~
'S



KouTponbhas pa6ora N2 7

MoarotoButenbHbin BapuaHT 1. 720. 2. 336. 3. 210. 4. % 5. 8640.

BapuaHnT 1.1.120. 2. 60. 3. 90. 4. 0,36. 5. 6720. BapuaHT 2. 1. 40320.
2. 132. 3. 5814. 4. 0,8. 5. 27720. BapwnaHTt 3. 1. 120. 2. 45. 3. 24360.
4. 0,4. 5. 11880.

TECTbI
Ne recra Nt BapnanTa 1 2 3 4 5 6
T1 PYHKIUK ¥ UX CBOM- Baprant 1 2 4 1 3 2 4
craa Bapmamr2 | 1 | 4 | 2| 4 | 3|1
T2 KBagpaTHeiii Tpéxuyien | Bapwuant 1 1 3 4 2 4 3
¥ ero KODHH, KBaJApaTuy-
Hasa QyHKIHAA BapuanT 2 4 3 3 3 2 4
T3 YpaBHeHHA C OLHOMK Bapuanr 1 1 4 4 3 2 4
TepeMenHon Bapuarr2 | 1 | 2 | 2| 8 |4 | 2
T4 HepaseHCTBa ¢ OAHOMK Bapuanr 1 4 4 1 4 3 3
TepeEMEHHOM Bapmaur2 | 4 | 3 | 4 | 1 | 4| 4
T5 YpaBHeHHS C IBYyMA BapuanT 1 4 3 4 4 1 4
lepeMEeHHbIMH U X
CHCTEMBI BapuanT 2 3 2 3 3 2 2
T6 Apudpmernueckas npo- Bapuasr 1 4 1 2 1 8 1
rpeccus Bapwuanr 2 3 2 4 1 2 2
T7 TeoMeTpuyecKas mpo- Bapuanr 1 8 8 4 e 4 2
rpeccud Bapwuanr 2 4 3 1 1 3 4
Bapuant 1 3 2 1 4 2 1
T8 KopeHb n-oit creneHn
Bapuasnrt 2 3 3 2 1 4 2
T9 Crenens ¢ panoOEab- Bapnanr 1 1 3 2 1 4 2
HBIM [I0Ka3aTejeM Bapuanr 2 9 4 1 3 4 2
T10 Tpurosomerpuye- Bapuast 1 2 2 ¢ 3 4 3
Ckue QYHKIUH Bapumaut2 | 1 | 104 3 | 2 | 4
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Ne Tecra N: BapnanTa 1 2 |3 5|6
T11 OcHOBHEIE TPUT'OHO- Bapuant 1 2 4 8 ! !
METPHYECKUE TOXKAeCTBa BapuasT 2 2 3 4 3 1
T12 DopMyJIBI CIOMKEHUST Bapuanrt 1 ! 1 4 3 !
U UX CIeACTBUS BapuauT 2 2 | 4|4 1|2
T13 ®opMyJIEI CTIOKEENT Bapuanr 1 8 2 4 2 i
¥ UX CJIEACTBUA BapuaxnT 2 1 1|2 4| 2
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