BIIOY BO «BOJIOI'OJCKUM MEJATOIr MYECKHNM KOJLIEIK»

METOIUYECKHUE PEKOMEHJALIUU
110 BBINOJTHEHUI) CAMOCTOATEIbHOM Pa0doThI 0 YUeOHO TUCIUILINHE
MATEMATHKA

(oO1re00pazoBaTENbHBIN ITUK)

OcHoBHas npodeccruoHaibHas 00pa3oBaTelibHas MPOrpaMMa —
porpaMmma NoATrOTOBKH CIIEHHATUCTOB CPEIHErO 3BeHA M0 crienuanbHocTsIM CIIO
44.02.01 JomxkonbHoe oOpazoBanue (yriayOaeHHOM MOATOTOBKH)
44.02.02 IlpenogaBanue B HaYaIbHBIX Kjaccax (yriayOJeHHOM MOATOTOBKH)
44.02.03 Ilenaroruka TOMOJHUTEILHOTO OOpa30BaHUsA

(yriyOJieHHOM TTOATOTOBKH)

Bomnorna



MeTtonuueckre peKOMEHAAIMU JUIsl CAMOCTOSITEIbHON paboThl pa3padoTaHbl
B cooTBeTcTBUH ¢ DepepaibHBIMU TOCYJApPCTBEHHBIMU 00pa30BaTeIbHBIMU
CTaHJapPTaMH IO CTIEHUATBHOCTSM CPETHEr0 MPOPECCHOHATBHOTO 00pa30BaHUS:

44.02.01  JomxkompHOe  00pa3oBaHHME,  YTBEPKICHHOTO  IMPHUKA30M
MunucrepctBa oOpa3oBaHusi U Hayku Poccuiickoit @enepamuu ot Nel351 ot
27.10.2014 r.

44.02.02 IlpenogaBaHre B HaYaJbHBIX KJIACCAX, , YTBEPKIAECHHOIO MPHUKA30M
MunucrepctBa obpazoBaHusi U Hayku Poccuiickoit ®eneparuu ot Nel353 ot
27.10.2014

44.04.03 Ilemarorvika JOTOJHUTEIBHOTO OOpa3OBaHUS, YTBEPKICHHOTO
npukazoM Munoopuayku Poccun Ne998 ot 13 aBrycra 2014 1.
1 paboueli mporpaMmMon yueOHON AUCIUTIIMHBI «MaTeMaThKa

Opranuzauusi-pa3padoTynk:
BITIOY BO «Bonoroackuii megaroruidecKui KOJUIESIK .

Pa3padoryuk:
CoxonoB Unbs Cepreesuu, npenoaasaresib bIIOY BO Bonoroackuii
IIeJarorueCcKui KOJuie K

Paccmorpenst Ha 3acemanum  [ILIK  ecTecTBEHHO-HAy4YHBIX  JOUCLHILIVH,
MaTE€MaTUKU U HHPOPMATUKHU



Pasnen 1. BBenenme
Tema 1.1. Beenenue. [loBTopenue. BxogHoi KOHTPOJIb.
Camocmoamenvnaa paooma Nel (1u)
Coobmenne «Posib MaTeMaTHKH B )KH3HU OOIIECTBAY.
Jlureparypa:
Mopnkosuu, A. I'. Maremaruka: anrebpa U HadaJla MAaTEMAaTHYECKOTO aHaym3a, reomerpust. 10
KJIacC: Y4eOHUK JUIS ydamuxcsi oOmieoOpasoBar. opranm3anmii (6a3oBeiii ypoBeHb) / A. T.
Mopnkosuyu, 1. M. CmupHoBa. — 12-e u3n., ctep. — MockBa: Muemo3uHa, 2015. — 447 c.
HNuTepHeT-pecypcenl:
Math.ru [DmexkTpoHHBIi pecypc]: caliT 0 MaTeMaTHKe. — Peskum mocryma:  http://www.math.ru.

Paznen 2. YmucioBbie GyHKUNH
Tema 2.1. Yucnosble pyHKINU
Camocmoamenvnaa paboma Ne2 (1u)
Coobuienue «Vcropust pa3BUTHS TOHITHS YUCIIAY.

Camocmoamenvnasn paboma Ne3 (2u)
Pemenue 3amau.
Coneprxanue 3aaHus

1. Kakue uncna Ha3pIBalOTCS HATYpPalIbHBIMU?
2. Kax o00o3Ha4aeTcss MHOKECTBO IEJIBIX YUCelI?
3. Kak o603HauaeTcss MHOKECTBO HPPAIIHOHAIBHBIX YUCET?
4. 3 MHOXeCTBA UHCEIL (; 1 16, -16; %; J6; -6, m V16, 314 1(6) 012345...
BBINUIIIATE PAIMOHAILHBIC YHCIIA.
5. SIBnsiercs au HaTypaiabHOE YHCIIO UPPALMOHATIEHBIM?
6. JlaHo HepaBeHcTBO: —2<X<9.
[TokaxuTe reoOMeTpUUECKH C TIOMOIIbIO KOOPAUHATHOM MPSMOM pelieHrne JAHHOTO
HEPaBEHCTBA.
7. 3anumuTe peuieHre JaHHOTO HEPABEHCTBA B BUJIE YHCIOBOTO MPOMEKYTKA.
8. BremmmmTe Bce HaTypaibHBIC YKCIIA, IPUHAJICKAINE JAHHOMY YHCIOBOMY MPOMEKYTKY.
9. 3anummuTe ¢ MOMOIIBIO0 (HOPMYIBI CBOMCTBO CIIOKEHUS MPOTUBOIMOIOKHBIX YHCE.
10. 0,3
Breraucnure: —1
1—-=
9

Camocmoamenvnaa paboma Ned (2u)
Pemenne 3amau.
Conepxanue 3aqaHus
1. Jns pyskuuy, rpaduk KOTOpoil M300pakeH Ha PUCYHKe, HAllTH:

1. OGnacte onpeneneHusl. 2.Hynu pynkuuu.
3.ITpomMexxyTKH, Ha KOTOPBIX (DYHKIIHS MOJIOKUTENbHA.
4. Toukn MakcuMyMma. 5.MakcuMyMmBl.

6.ITpoMexyTku yObIBaHUSI. 7.HaubGonwIee 3HaueHUE PYHKITHH.


http://www.math.ru/
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2. Tocrpouts rpaduk pyHKIMMU:

—g, eciu —4<x<0;
f(x)=9 X

ﬁ, ecau X=0.

3. Ha pucynke nocrpoer rpadux pynkipn f(X) s Bcex X, yIOBICTBOPSIOIINX YCIOBHIO
X > (. locrpoiite rpaduk, eciiu u3BecTHO, 4yto f(X) - ueTHas QyHKIHS.

A

Jlureparypa:

Mopakosud, A. I'. Matemaruka: anredpa U Hayajia MaTeMaTHYeCcKOro aHanu3a, reomerpus. 10
KJlacc: y4eOHUK JUIs ydamquxcsi oOmieoOpasoBar. opranusanuii (6a3oBbiii ypoBenb) / A. T.
Mopaxkosuy, U. M. CmupHoBa. — 12-e u3x., crep. — MockBa: MHemo3uHa, 2015. — 447 c.
HNurepuer-pecypcesl:

Math.ru [DnexkTpoHHBIi pecypc]: caliT 0 MmaTreMaTuke. — Peskum moctyma:  http://www.math.ru.

Paznen 3. Tpuronomerpus
Tewma 3.1. Tpuronomerpudeckue QpyHKIIHH.
Camocmoamenvnasn paboma Ne5 (2u)
CooOmenue «Vctopust TpUroHOMeTpUU U €€ pojib B U3YYCHUH €CTECTBEHHO-
MaTeMaTUYECKUX HAYK).
Camocmoamenvnaa paboma Ne6 (2u)
Pemenne 3amau.

Coneprxanue 3a7aHus

1. 3ammcarh 3HaKH CHHYCA
A

ARy
N

2. 3amucaTh OCHOBHBIC TPUTOHOMETPHUYECKHE (POPMYJIBI:
tgx=

sin®x+cos?x=
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1+ctg®x=

3anucarh YeTHOCTh WJIM HEYETHOCTh KOCHHYCa
3anucaTh NEPUOJIMYHOCTh TAHTEHCA
YOpocTuTh BeIpaskeHHE

ok w

sin(Bé7 -a)- cos(Iz7 +a)

% tg(17— )

6)cos(1—27 _a)—sin(lT- ) +ctgz(%7 ta)

Camocmoamenvnan paooma Nel (2u)
[TpakTrueckas padora «I'padyKu TPUTOHOMETPUICCKUX QYHKITA.

Conepxanue 3a1aHus
1. Haiitu HanbosbIlice ¥ HAUMEHbIIIEe 3HaYeHHe QYHKIMH y= SiNX Ha otpeske [ I1/3; ST1/3 ]

2. Tloctpouts rpaduk GyHkimn y=COS(x + %) -1

3. UsBectHo, uro f(X)=3x*+2x-3. Jlokaxure, uro f (Sinx) = 2 sinx — 3 cos’x.

Tema 3.2. IIpeoOpazoBaHue TPUTOHOMETPUUECKUX BhIPAXKEHUH.
Camocmoamenvnaa pavoma Ne8 (2u)
Pemenne 3amau.

Coneprxanue 3agaHus

Bsranciure: a) Sin®60° +c0s90%; 6) 2sin 7—2[ +31g %

2. Yupoctute Beipaxkenune: tg (—Xx) COS X — Sin X.

Haiiyure 3nauenue Boipaxenns: 81(1—C0$°X), ecnm  SinX==.

4. \/EH?NZ'

Haiimure Sing,ecnn COSa = 0 > <a<2r.

VIIpOCTUTE BHIPAXKEHHE: a) Sin(27r—a)+COS(7—2T—a);
6) sin(a+pB)-sinBcosa; B) COs2a+2sin‘a.

6. 1-sin x COS X
YHpOCTI/ITe BBIpa)KeHI/IeZ - - .
COS X 1+sin x

7. Beruucmure: 2c0s 720° +tg (-60°).

Tema 3.3. TpuroHomeTpuieckre ypaBHEHHUSI.

Camocmoamenvhnaa pavoma Ne9 (2u)
Pemenue 3agau.
Conepxanue 3aqaHus

1.Beruncimre: - arcsin (—1) + arccos(?) +arctg0.

2.PemnTe npocrelme TpPUroHOMETPUUECKUE YPABHEHNUS:



a) sinx:%; B) tgx=+/3;

0) cosx:—g; r) 2-sinx++3=0.

3.Pe € YpPaBHEHHSI: . .
HIHTE ypaBHeHi a) S|nx+5|n(7z+x)—cos(7—27+x)=1;

6) 6sin? Xx—5sinx+1=0; B) tg®x—+/3tgx=0.
4 Peunre ypaBuenne 2Sin° X +5c0sX = 4.

5.IIpu KakuX 3HAYCHUAX a ypaBHeHHe SINX=a’—3 He UMeeT peleHuii?

Camocmoamenvnaa paooma Nel0 (2u)
JlomaiHsst KOHTposibHas padoTa.

Coneprxanue 3agaHus
1. Haiitu HauOosblliee 1 HAUMEHBIIIEE 3HaYeHUE QyHKIMH y= SINX Ha otpe3ke [ [1/4; 411/3 ]

2. Pemmts ypaBHenue: C€0S (2[1-x)-cos (IT+ x)+1=0

3. Haiitu 3HaYCHUE BBIPAKEHUS:

a) sin78c0s18-cos78sin18;
6)cosI1/18cosST1/18-sinI1/18sin511/18;
B) c0s100+c0s140+c0s20

sin 2x
2tgx

4. YopocTuTh BelpaxkeHue: 1-

5. JlokasaTh TOXIECTBO: a) SiN(x+y)-Sin(x-y)=2cosx siny; 6) 2c0s’(45-3x)-sin6x=1

Jlureparypa:

Mopakosuy, A. I'. Maremaruka: anreOpa U Hadajla MaTEMAaTUYECKOTO aHanu3a, reomeTtpus. 10
KJacc: y4eOHMK JJIs ydamuxcsi oOuieoOpa3oBar. opraHu3auuii (6a3oBblif ypoBeHs) / A. T.
Mopakosuy, U. M. CmupHoBa. — 12-e u3s., crep. — MockBa: MHemo3uHa, 2015. — 447 c.
HNurepuer-pecypcesl:

Math.ru [DnexkTpoHHBIi pecypc]: caliT 0 MmaTemaTHKe. — Peskum moctyma:  http://www.math.ru.

Paszgea 4. [IpousBognass GpyHKUUM

Tema 4.1.11pousBogHas PyHKIIUU.
Camocmoamenvhnaa pavoma Nell (2u)
Tabnuia ocHOBHBIX Gopmyn quddepeHupoBaHus.

Camocmoamenvhaa paooma Nel2 (2u)
Pemenue 3amau.

Conepxanue 3a1aHust
1. HaiinuTte npou3BOAHYIO (PYHKIUH:

a) y=x; r) Y =2X+tgX;
6) y=3+2x; n oy =4x;


http://www.math.ru/

B) y=7; e) y=5x+/X .

2. Bpluucnure 3HaYeHHE MPOU3BOJAHON PYHKIIMH
B TOUKE X'

f(x)=2-sinx; X, =% u x0=—7—;.

3. HaiimuTe Bce 3HAUCHUS X, IPU KOTOPBIX BhIoNHseTcs papenctBo f (X) =0, ecin
f(x) = x® +3x°.

4. Beraucmure f (4)+ f(4),
e f(X)=2x+1-20+/X.

Tema 4.2. TlpumeHeHUs] NpOU3BOTHOMA.
Camocmoamenwvnan pavoma Nel3 (2u)
Pemenne 3amau.

Coneprxanue 3agaHus
1. Haiitu kpuTH4ecKkue TOUKH PYHKLUU:

a) f(X)=x*-3x-3,6)f(X) =x* - 2x* —7x+3

2. HaiiTu npoMeKyTKM MOHOTOHHOCTH M TOYKH DKCTpEMyMa (BYHKIIHH:
a) F(X)=x"-3x+26)f(X)=x>+2x* -Tx—-2

3. Haiiru sxctpemymsl dyukmun T (X) = x?(x +1)

Camocmoamenwvnan paboma Neld (2y)
[IpakTuueckas padora «ccneqoBanre GyHKIMHU U TOCTPOEHUE rpaduKa.
Coneprxanue 3a7aHus

Jlnst pyHkImn y =—X° +3X +5 naiiure:

a) Oonactp onpenencHusi QyHKIIUA

b) TIpousBoaHYIO ¥ KPUTHUECKUE TOUKU

c) IIpoMexyTKH MOHOTOHHOCTH, TOYKH IKCTPEMYMa H IKCTPEMYMBI

d) Touky nepeceuenust ¢ ocbio OV u JOMOTHUTEIBHBIE TOUKU

e) IMocrpoiite rpadguk ¥ HAWAUTE MHOKECTBO 3HAYCHUN (DYHKIHH
Jlureparypa:
Mopaxosuy, A. I'. Matemaruka: anreOpa U Hayajga MaTeMaTH4ecKoro aHainusa, reomerpus. 10
KJlacc: y4eOHUK JUIs ydamquxcsl oOuieoOpas3oBar. opraHusanuii (6a3oBbiil ypoBeHb) / A. T
Mopaxkosuy, M. M. CmupHoBa. — 12-e u3a., crep. — Mocksa: MHemo3uHa, 2015. — 447 c.
HNHTepHET-pecypcenl:
http://school-collection.edu.ru/— Enunas xomnekius 1udpoBeIX 00pa3oBaTeIbHBIX PECYPCOB.

Pazgen 5. IlapajuieJibHOCTH M MEPHEHAUKYJISAPHOCTh B IPOCTPAHCTBE

Tema 5.1. Hauana crepeomerpuu
Camocmoamenvhaa paooma Nel5 (2u)
Coobmenne «VcTopust BOSHUKHOBEHUS U Pa3BUTUS T€OMETPUM.


http://school-collection.edu.ru/

Tema 5.2. IlapanienbHOCTh B TPOCTPAHCTRE.
Camocmoamenvnasn paooma Nel6 (2u)
Pemenne 3anau.

Conep:xanue 3a1aHust
1. Ilnockocts, nepecekas croponsl AC u BC tpeyronsauka ABC, 1enuT ux B OTHOIIEHUU
AA1:A1C=C:B:CC,=2:3. Hatitu A1C,, ecitm AB=25.
2. Jlan xy6 ABCJIA1B1C1/1; . Hokaxwure, uTo miuockocTs (AA;1B1B) napamnensna
mockoctH ([1:C1C).

Camocmoamenvnaa paboma Nel7 (2u)
Pedepar "I[lapamnensHoe MPOEKTUPOBAHKE U €TO CBOMcTBA"

Tema 5.3. IlepneHIUKYISIPHOCTH B IPOCTPAHCTBE.
Camocmoamenvhaa paooma Nel8 (2u)
Pemenue 3amau.

Coneprxanue 3aaHus
1. U3 Bepmmnbl paBHOCTOPOHHETO TpeyroibHuka ABC BoccTaHOBNeH nepreHAuKysp A/l
K IUTOCKOCTH TpeyroibHuka. Haiitu paccrosinue ot Touku /| no mpsimoit BC, ecnu AJl=1
1M, BC=8 nm.
2. Cropona kBagpata ABC/] paBHa 8 cM. Touka M ymaneHa oT KaKJI0i ero BEpIIuHbI Ha 16
cM. Brruucnure: a) quny npoekiuu orpe3ka MC Ha IIIOCKOCTh KBapara;
0) paccrosiHEE OT TOYKK M 10 MJIOCKOCTH KBapara.

Jlutepartypa:

1.boromomnos, H. B. Marematuka : yae6nuk mius CITO / H. B. boromosos, I1. . CamoiineHko.
— 5-e u3n., mepepad. u mon. — Mocksa : FOpaiir, 2017. — C. 334-360.

2.MopnkoBuy, A. I'. Maremaruka: anredpa 1 Hadajga MaTeMaTHYECKOro aHalin3a, reomerpus. 10
KJlacc: y4eOHUK JUIs ydamquxcsi oOumieoOpasoBar. opranusanuii (6a3oBbiii ypoBeHb) / A. T.
Mopnkosuy, . M. CmupHoBa. — 12-e u3na., crep. — Mocksa: MHemo3uHa, 2015. — 447 c.
HNHuTepHeT-pecypcen:

Math.ru [OnextpoHHsIii pecypc]: caiiT o maTtemaruke. — Pexxum moctyna:  http://www.math.ru.

Pa3nes 6. MHOrorpaHHMKM M TeJIa BPallleHUsA

Tema 6.1. MHOrorpaHHuKH.
Camocmoamenvnan pavoma Nel9 (2y)
Pemenne 3amau.
Coneprxanue 3a7aHus

1. OcHoBaHHeM IPSIMOYTOJIBHOTO MapajuleseNnuIIeia CIIY>KUT KBaIpaT ¢ TMaroHaibio 4 cM.
Haiitu 60x0oBOE pedpo mapauienenunesaa, €Ciau IIomaas ero O0OKOBOM MOBEPXHOCTH
paBHa 8 cM.

2. OcHOBaHWEM MPSIMOI TPEYTOJIBHOM MPHU3MBI SBIISIETCS MIPSIMOYTOJIBHBIN TPEYTOBHUK C
kareramu 0,7 cMm 1 2,4 cM, 6okoBoe pedpo mpusmsl paBHo 10 cm. Haittu muiomanpb
OOKOBOI U MOJIHOW TOBEPXHOCTH TPU3MBI.

Camocmoamenwvnan pavoma Ne20 (2y)
KpoccBopa «MHOTOrpaHHUKN.

Camocmoamenwvnan pavoma Ne21 (2y)
KoncTpynpoBanue Moenein MHOrOrpaHHUKOB.


http://www.math.ru/

Tema 6.2. Tena BparnieHus.
Camocmosmenvnasn paooma Ne2?2 (2u)
KoHcTpynpoBanue Moaesneii Te BpaiieHusl.

Camocmoamenvnan pavoma Ne23 (2u)
Pemenue 3amay.

1.

3.

Conep:xanue 3a1aHust
B nununape npoBeseHa MI0CKOCTh, MapaljIeNbHAs OCH U OTCEKAIOIIasi OT OKPYKHOCTH
OCHOBAHMS YTy B 90°. Junaronane ceuenus paBHa 10 u yaneHa ot ocu Ha paccTosiHue 4.
Haiitu rutomiaas 60KOBOM MOBEPXHOCTH IUIHHIIPA.
Yepes BeplIMHY KOHYCa IPOBEICHA IIJIOCKOCTh, IEPECEKaroas OCHOBaAaHUE 110 XOpJie
JUIMHOH 3, KOTOpasi CTATMBAET 1yTy B 120°. TIOCKOCTB CEUEHHS COCTABIISET C
IJIOCKOCTBhIO OCHOBAHUS YT OJI 45°. Haiitu mwiowaas 60KOBO MMOBEPXHOCTH KOHYCA.
B mape panuyca 25 cM Ha paccTosHUM 17 ¢M OT HEHTpa NPOBEAECHA CEKYIast JI0OCKOCTb.
Haiitu nnoma s noJy4eHHOTO CEUEHHUS.

Jlureparypa:

1.MopakoBuu, A. I'. Matemaruka: anrebpa 1 Hauyaja MaTeMaTUYeCKOro aHanusa, reomerpus. 10
KJIacC: YYeOHWK JUIS ydamuxcs oOmeoOpa3oBaT. opranm3anuii (6a3oBblii ypoBeHb) / A. T.
Mopnkosuu, 1. M. CmupHoBa. — 12-e usn., ctep. — MockBa: Muemo3uHa, 2015. — 447 c.
2.IloropenoB, A.B. I'eomerpus. 10-11 kmaccel: yueOHUK st 00111€00pa3oBaT. OpraHU3aIUil:
6a3oBbiii ¥ npoduibHbIi ypoBHU / A. B. Iloropenos. — 13-e uza. — MockBa: Ilpocsemienue,
2014.- 175 c.

HNuTepHeT-pecypces:

http://school-collection.edu.ru/— Enunas kosuiekims udpoBbix 00pa3oBaTeIbHBIX PECYPCOB.

Pazgesa 7. KoopauHaTbl M BEKTOPbI

Tema 7.1. KoopinHATBI K BEKTOPBHI.
Camocmoamenvhaa paooma Ne24 (2u)
Pemenue 3amau.

Coneprxanue 3a7aHus

1. J{ansl BexTops a(2,-1,-2) u B(3,-2,5). Haiftu nnuny Bexktopa c=2a+3B.

2. Hans Touku A(-1,2,1), B(3,0,1), C(2,-1,0), 1(2,1,2). Haiitu:

a) yron mexay Bekropamu AB u C/;

0) paccrostHue Mexay cepearHamu otpe3koB AB u CJI.

3. Ipu kakom 3HaueHun M BekTopbl 3Mc-d u C+2d neprnenaukymsipHsl, eciu ¢(3,0,-6), d(1,-

2,5)?

Camocmoamenvhaa paooma Ne25 (2u)
JlomarrHsst KOHTposTbHas paboTa «KooparHATH M BEKTOPHI B IPOCTPAHCTBEY.

Conepxkanue 3a1aHus
Yacrs |

1.danbl Touku: A(2; -1; 0), u B(-4; 2; 2).
a) Haiinute koopauHaTel cepeinHbl oTpe3ka AB.
6) Touka B — cepenuna orpeska AC. Haiinute koopannatsl ToukH C.

B) Halinure nyiuny otpeska AB.

2. Manwl Touku: A (3;-1; 2), C(5; 1; 1). Haiigure KoopAnHATHI U MOJIYJIb BEKTOpA AC.


http://school-collection.edu.ru/

3.Jlanb! Bexrops: M (2 —1 4), u n (3;2,-1). Haiigure:

— —

a) M+n; 6) m-n; B 3-M:; 1) mM-n; ) M-2-n.

Yacrs 11
4. JTan tpeyroasuuk ABC ¢ Bepmmnamu B Toukax: A(7; 3; -2), B(1; 3; 6), C(0; 0; -1).

a) Haiinure nimHy cpeHelt JIMHUYM TPEyroabHUKA, ITapaieIbHON CTopoHe AB.
0) Hoxaxure, 4yTo TpeyroinbHUK ABC — paBHOOCAPEHHBIN U YKAXKUTE €r0 OCHOBAHUE.

5. danbl Touku: A (3;-2; 1), B (-2; 1; 3), C (1; 3; -2). Haiiaure yron Mex1y BEKTOpaMu

BA u BC.
Jlureparypa:

1.Mopakosud, A. I'. Matemartuka: anreOpa u Hadaia MaTeMaTHIECKOTO aHaju3a, reomeTpus. 11
KJlacc: y4eOHUK JUIs ydamuxcsl oOiieoOpasoBar. opranusanuii (6a3oBbiii ypoBenb) / A. T
Mopakosuy, 1. M. CmupnoBa. — 11-e u3n., crep. — Mocksa: Muemo3una, 2015. — 429 c.
2.IToropenos, A.B. 'eomerpust. 10-11 knaccsl: yueOHHK A 0011€00pa30BaT. OpraHU3aIHiA:
0a30BbIi U ipodmIbHBIN ypoBHE / A. B. Tloropenos. — 13-e u3n. — Mocksa: [Ipocsemenue,
2014.- 175 c.

HNuTepHeT-pecypcen:

http://school-collection.edu.ru/— Equnas kosuiekius udpoBbIX 00pa3oBaTeIbHBIX PECYPCOB.

Pasnen 8. CreneHHasi, noka3zareJibHas U Jorapupmuyeckass GyHKOuu.

Tewma 8.1.Crenenu u kopuu. CrenenHas QyHKIus.
Camocmoamenvhaa paooma Ne26 (2u)
Pemenue 3amau.
Coneprxanue 3aqaHus
|.Bormcmure:  a) 4/256;  6) 2°°.

2.Ynpocrure Beipaxenue: (2% -a*?)*:a®.

3
3.Brrunciire: ﬁ +% )

/128

4 Pemmte ypaBHenne: a) 8X°—1=0; 6) ¥3x—2=4.

1 3 2
ab3 +a*b?
1 1
a‘* +b3

5.Haiigure 3HaueHue BbIpakeHUs npu a=16, b=125.

6.Bpruncnure: ‘{/7 —/33. ‘{/7 +/33.

Camocmoamenvhaa paooma Ne27 (2u)
Pemenue 3amau.
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Coneprxanue 3a7aHus
1. VYnpocTuth BbIpaKeHHUE:

a){a®) 2;0)a* Y 0)x — 240 @x +2-4/y) +2-8)7 8y

2. Tloctpouts M npouuTath rpadguk GyHKIUKH Y =4/ X—2 +3
b +3 B b% -3 .b—9
b1.5 -3b b1.5 +3b bO.S

3. YhpocTuth BbIpaxKeHHe [

Tema 8.2 [loka3arenbHas u Jorapupmuydeckas QyHKINH.
Camocmoamenvnaa paooma Ne28 (2u)
Pemenue 3amay.
Conepxanue 3a1aHust
1. Tlocrpoiite rpaduk ¢pyrkmuu y=0,4"+1
2. Pemmtsb ypaBuenue 4*+4*=260

1 X -5 1 6x
3. PemuTh HEpaBEHCTBO (Ej > (Ej

4. PemmTs ypaBHeHue 37-9-3*=0
5. PewmTs HEpPaBEHCTBO 5°-6-5"+5<0

Camocmoamenvnasn paooma No29 (2y)
Pemenne 3amau.
Conepxanue 3a7aHus

1.Onpenenenue norapudma
logpa=
2. CpoiicTBa 0rapuQpmos:

log 1=
log.c=
log,. (xy) =

loa_ (X =
ogc(y)

Camocmoamenvhnasa paboma Ne30 (2u)
Pemenue 3agau.

Conepxanue 3a7aHus
|.Pemnts ypaBHEHHE:



a)log, (2x-1)=-1
4

6)log, (2x—1) =log, (x* +x—23)
4 4

6)log, (x* —6x) =2

2)log, x+log,(x—-6)=2

0)lg®> x—4lgx-5=0
2.Pemnth HEPABEHCTBO:

a)log, (2—-3x) < -2

3
0)log,(5x —1) > log,(2 —3x)
6)logs x—3log, x—4<0
Jlureparypa:
Mopaxkosuy, A. I'. Matemartuka: anredpa U Hayaja MaTeMaTHYecKOro aHajau3a, reomerpus. 11
KJIacC: YYeOHUK JUIS ydamuxcs oOmeoOpa3oBaT. opranm3anuii (0a3oBblii ypoBenb) / A. T.
Mopakosuy, 1. M. CmupnoBa. — 11-e u3zn., crep. — MockBa: Muemosuna, 2015. — 429 c.

HNuTepHeT-pecypcen:
http://school-collection.edu.ru/— Enunas kosuiekims udpoBbIx 00pa3oBaTeIbHBIX PECYPCOB.

Pazgen 9. KomOmHaToOpuKa, CTATUCTHKA U TEOPHUS BEPOSITHOCTEIA.
Tema 9.1. D1eMeHTHI MATEMAaTHYCCKOM CTaTUCTHUKU.
Camocmosamenvuasn paooma Ne31 (2y)
[IpakTuyeckas pabora «Craructudeckas oOpabOTKa JaHHBIXY.
Conepxanue 3a1aHus
1.Ha nuarpamme noka3aHo KojauuecTBo nocerutenei caiita PUA HoBoctu Bo Bece HU €

10 mo 29 nos16pst 2009 roxa. 1o ropu3zoHTaIM yKa3bIBalOTCS AHU MecAla, 110
BEPTHUKAIIM — KOJMYECTBO MTOCETUTEIICH CailTa 3a TaHHBIN JICHb.
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Ornpenenure 1Mo AuarpaMmme:
e HaubobIlee KOJIUYECTBO MMOCETUTENICH caifTa 3a JaHHBIN MEepUOT;
® KakKoro 4ucia KoJM4ecTBO nocerurenel caiitta PUA HoBocTu npuHsio HauMeHbliiee


http://school-collection.edu.ru/

3HAYCHHE,
® BO CKOJBKO pa3 HaUOOIBIIIEE KOTHMYECTBO MMOCETHTENEH O0JIbIIe, YeM HAaMMEHbIIIEe
KOJIHUYECTBO IIOCETUTEIICH 3a JCHb.

2.Yyaniyecs BBITOJHSIN KOHTPOJIbHYIO paboTy 1o MatemaTuke. Mitoru 3Toit paboTsl
NpeCTaBWIN B TaOIHIIE:

Yucto BBITTOTHEHHBIX Yucno yyamumxcst
3ajaHUuN

0
20
50
90

200
160
80

OO WDNEFE O

[TocTpouTh THCTOrpaMMy pacrpeesieHHUs JaHHbBIX.

3.B xoze onpoca 30 ydanuxcst Kokl ObLIO BBISICHEHO, CKOJIBKO BPEMEHH B HEZEIIO
OHU 3aTPayMBAIOT HA 3aHATHUS C KOMIIBIOTEPOM.

[Tonmyuywu cinenyromuye 1aHHbIE:

3,5 5,3 4 3,6, 2, 2,5 5, 6, 4 3, 4,5, 4

5, 5 2, 4,3, 3,5 5 45 2 5, 5

a) CocTaBbTe CrpYNIMPOBAHHBINA PSIJ 3TUX JAHHBIX.

0) UeMy paBHa MoJia 3TOI'0 U3MEPEHUS U KaKOBa €€ KPaTHOCTb?

B) BeinummTe Tabnuiy pacnpeneneHus JaHHbBIX.

r) HaiinuTe cpennee 3HaueHnE BpEMEHH, 3aTPaYMBAEMOE YUAIIMMUCS Ha 3aHSATHE
B KPY)KKaX.

Tema 9.2. DneMeHTbl KOMOMHATOPHUKH.
Camocmosmenvnasn pavoma Ne32 (2u)
Pemenne 3amau.
Conepxanue 3aqaHus
1. meetcs 12 pa3nuuHbIX KHUT: 7 IO MaTeMaTHKe U 5 1o pusmke. CKOIBKUMH cIIoco0aMu
MO’KHO BBIOPATh 2 KHUTHU: OJIHY 110 MaTeMAaTHUKE U OJIHY 1O (U3UKe?
2. CKONBbKO Pa3IMYHBIX 2-3HAYHBIX YHCENT MOXKHO COCTaBUTH U3 1udp 1,2,3.4,5?
3. CKOJIBKO pa3IMYHBIX 2-3HAYHBIX YMCET MOKHO COCcTaBUTh U3 nudp 0,1,2,3,4?

11+10!
101491

2 _ /X
5. Pemnts ypaBuenue C; , =C.,

4 BBIYUCIATH

Tema 9.3. DaeMEHTBI TEOPUHN BEPOSTHOCTEN.

Camocmoamenvnan pavoma Ne33 (2y)

Pemenune npaktuyeckux 3aaad ¢ MPUMEHEHUEM BEPOSITHOCTHBIX METOIOB.
Conepxanue 3aqaHus

1. B tpex ypHax umeercs 1o 6 6enbix U 1o 4 yepHbIX mapa. M3 Kakaoi ypHbI U3BJIEKAIOT IO

oJHOMY 1iapy. HaifTu BEposSTHOCTH TOTO, UTO : @) Bce TpH 11apa OyayT 6enbiMu; 6) BCe TpH 11apa

OyIyT OJTHOTO IIBETA.

2. BeposATHOCTh CTaHAAPTHOM JeTalld Ha ImepBoM craHke paBHa 0,9, a Ha BTopom — 0,8. Haiitn

BEPOATHOCTH TOTO, YTO B35Tasl HayAauy JeTajlb Oy/IeT CTaHJapTHOI.



3. B kaxaoMm u3 Tpex sAmMKOB umeercs no 10 nmeraneit. B mepBoM simmke 8 cTaHIapTHBIX
JieTaneid, BO BTOpOM — 7, B TpeTbeM — 9. M3 kaxaoro sinuka Hayaady BBIHUMAIOT MO OJHOU
netanu. HaiiTu BEpoSITHOCTH TOTO, UTO BCE TPU JETAIU OKAXKYTCSl CTaHJAPTHBIMH.

4. B ypHe HaxomATCs 5 KpacHbIX, 3 CMHHUX, 2 3€JeHBbIX U 6 Oenbix mapoB. HaiiTu BEpoOsSTHOCTh
TOT0, YTO BBIHYTHIN Hay/lauy miap HE OKaKETCs OEIbIM.

5. B xop3une 7 cuHuX, 4 KpacHbIX, 6 3eneHbIx 1 3 Oenbix mapa. [locnegoBaTenbHO JOCTAIOTCS:
a) 2 mapa. KakoBa BeposTHOCTB, 4TO 00a 11apa Gernbie?

0) 3 mapa. KakoBa BeposITHOCTb, YTO CHauaja J0CTaIl CUHUH 11ap, TOTOM KPaCHBIN, TOTOM
3eJIeHBIN?

B) 3 mapa. KakoBa BEepOsSTHOCTb, UTO BCE TPH I11apa 3eJCHbIC?

r) 4 mapa. KakoBa BeposITHOCTb, UTO IMOCJIEAOBATEIBHO JOCTAHYT KPACHBIN, O€bIi, CHHUH,
3eJICHBIN 1map?

1) 4 mapa. KakoBa BeposITHOCTh, UTO BCE IIApbl CHHHUE?

JlutepaTtypa:

1. boromonos, H. B. Matematuka : yueonuk mias CIIO / H. B. boromosnos, I1. . CamolineHko.
— 5-¢ u3n., mepepad. u qom. — Mocksa : FOpaiit, 2017.— C.382-391.

2. MopakoBuy, A. I'. Maremaruka: anreOpa ¥ Hauajaa MaTeMaTUYECKOTO aHallM3a, T€OMETPHSL.
11 kmacc: yaeOHUK JyIs ydammxcsi oOmeoOpa3oBaT. opranmu3anuii (0a3oBeiii ypoBeHs) / A. T.
Mopnakosuu, 1. M. CmupHoBa. — 11-e uzn., crep. — MockBa: Muemo3uHa, 2015. — 429 c.
HNuTepHeT-pecypcen:

http://school-collection.edu.ru/— Equnas kosuiekius udpoBbIXx 00pa3oBaTeIbHBIX PECYPCOB.

Pazgen 10. YpaBHeHHMs U HEPaBEHCTBA.
Tema 10.1.YpaBHEeHUs 1 HEPABEHCTBA.
Camocmoamenwvnan pavoma Ne34 (2y)
Pemenne 3amau.

Conepxanue 3a1aHus
l.Pemnts ypaBHEHHE:

a)Va4—x° (2sin x—\/§):0; 6) Iogzzx+logzéz3;3) J125—x —/1,25+ x =,/0,5-0,5x..

2X_3y:_3. ) 2'092(#)’) —4
X+3y=21""|logg(x+y) +logy (7 - y) =1+log,5

2.Pemmurtes cucteMy ypaBHEHUM: a){

Camocmoamenvnan pavoma Ne35 (2u)
Pemenne 3amau.

Coneprxanue 3aaHus
Pemnre HepaBeHCTBO:

log1
a)x> +3x—4>0 6) Iog1(5x—x2)+\/§ 0 <0;
4
2X+2 _ 5
B) 2+X—[2x+1 <-3; r)2"*?+2* <80; n) ST <3log. %/5.
+
Jlureparypa:
Mopakosuy, A. I'. MaremaTnka: anredpa u Hayajia MaTeMaTHYECKOTO aHaju3a, reoMeTpus. 11
KJlacc: y4eOHUK JUIs ydamquxcsi oOmieoOpasoBar. opranusanuii (6a3oBbiii ypoBeHb) / A. T.
Mopnakosuy, 1. M. CmupHoBa. — 11-e u3zn., crep. — MockBa: Muemo3una, 2015. — 429 c.
HNHTepHET-pecypcenl:
http://school-collection.edu.ru/— Enunas xomnekims udpoBeIX 00pa3oBaTeIbHBIX PECYPCOB.
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Paznen 11. IloBTOopenue
Tema 11.1.IToBTOpenue. Pemenue 3amay.
Camocmoamenvnan pavoma Ne36 (2u)
Pemenue 3amau.

Conepxanue 3a1aHus

1 5
1. B -0,6)-(0,3%+(12) %) 11—
prauciuTh (-0,6):( ( 9) ) 13

2. PemuTh ypaBHEHHE:
a)cos2x = cosx —1;6)log, (x* +5x —4) = —L6)V3x -2 = x
2
3. Pemmth HEpaBEeHCTRBO:

Ao 52 12 <6
x+1

Camocmosamenvuasn paooma Ne37 (2u)
Pemenue 3amauy.

Coneprxanue 3aaHus
Boraucnuts 3Hauenune npousBogaoi Gpyrkimu Y = IN(3X+1) ++/6X+5 B Touke x0=2/3
Haifti TouKH dKcTpeMyMa GyHKIHH y=2x-15x*+36x-8.

3. TlpsmonuHeitHOE ABMKCHNUE TOYKH OIMCHIBACTCS 3aKOHOM s=t-t° (m). Haiitu ee

CKOPOCTh B MOMEHT BpeMeHHU t=2C.

4. HamucaTh ypaBHeHHE KacaTelbHOU K rpaduky GyHKIuU y= x+4 VX B TouKe xo=4

5. IInomans MIpAMOYTOJIbHUKA paBHa 36 CMZ. KaKYIO AJIMHY JOJIKHBI UMETh CTOPOHBIL

MMpAMOYT'OJIbHHKA, YTOOBI €0 NepuMeETp OBbLI HAMMEHBIIIMM.

Camocmosamenvuasn paooma Ne38 (2u)
JlomariHss 5K3aMeHaIMOHHAass padoTa.
ConeprxaHue dK3aMeHalMOHHON paboThI
Yacrs |
B1  Haiigure snauenue BBIPAKCHMS: 2°05.9225

B2 Byunciure: m— J 0,64.

B3 Haiigure snauenue soipaxenus: 109, 50—10g; 2.

B4 . T
Haiiiure 3nauenue Boipaskenns COS (—X)tg X +SiN X u npu X = E



B5  ®ynkuus 3amaHa rpadukoM. YKaxkute 00JacTh onpeaenacHrs GyHKIUH U TOYKH MUHUMYMa.
y

[ | \x=Fx / \

[ary

B 6  Pemmre ypaBuenne: 3COSX =0.
Vkaxkute HauOONbIMINN OTpULIATENbHBINH KOpeHb. (OTBET 3alUIINTe B IPagycax).
B7  Pemmre ypasuenue: 10g,(4+X)=2.

3
B8  pemmre nepasencreo: 0,4 <0,16.
VKakuTe HanMEHbIIIee 11eJI0¢ PEelIeHNe JAHHOTO HEPaBEHCTBA.

B9 pemmure ypasnenne: |/ 3x—2 =5.

B10  Hajigure TOUKY MakcumMyMa GyHKOuu: Y = X +3x°.

B 11 [Ilnomaas G0KOBOW MOBEPXHOCTH LMIMHIApA paBHA 60 7 cM?, a JIMaMeTp OCHOBaHMS — 12 cMm.
HaiinuTte BbICOTY LMIMHAPA.

B 12 Ha nogHoce nexar oAMHAKOBBIE Ha BHJ MUPOXKKH: 6 ¢ TBoporoMm, 10 c sOmokamu u 9 ¢
kapTomrkoii. KakoBa BEpOsSTHOCTB TOTO, UTO HAYTa/ B3SITHIN MAPOKOK OyIET HE C KAPTOIIKON?

Yacrs 11

Cl  Pewmwnre ypasuenne: 49 —6-7—-7=0.

C2 CropoHa KBajpara, JIXKaIlero B OCHOBaHWU MPaBUIBHOM MUpaMuIbl paBHa 16 1M, a O0KOBOE
pebpo 10 am. Halinure muromaas moBEpXHOCTH THPAMUIBL.

Camocmoamenwvnan pavoma Ne39 (2y)
Pemenne 3amau.
Coneprxanue 3aqaHus

Yacrs |
Bl . 24c
Haitngure 3HaueHnEe BbIpaKEHHUS: F npu C= E .
B2 \ 625
Brunciure: ——

5/243°

B3  Haiinure 3nauenue Boipakenus: 109,50+ 10g;0,5.

B4 . V4
Haiinure 3Hauenue BelpaxkeHust g X cos X+SINX mpu X = 5

B5  ®ysknus 3a1aHa rpauKkoM.

T T A7

VYkaxunte 00J1aCcTh y = f(x)
ornpeneneHus: GyHKIUU U : -
TOYKH MaKCHMyMa. ' A V1T, s
—! l
r 0 5 1%
4 J

B6 Pemmute ypaBHenue: 2C0SX+1=0



B7  Pemmre ypaBuenue: 4°**% =64.
B8  Pemmre nepasencrso: 109 (9+x)<2.
VKakuTe HAaMMEHBIIIEE 1IEJI0€ PENIEHNE JAHHOTO HEPABEHCTRA.

B9 pemmre ypasuenne: 3/1+8x =5.

B10  Haiijute Touku sxctpemyma dpynkmuu: Y =6X> —x° —8.

B11 [uamerp ocHOBaHUS KOHYyca paBeH 10 cm. a qymHa obpasyromieid — 13 cum.
Haiiaure momnaap nojiHOM MOBEPXHOCTU U 00BEM KOHYCA.

B12 Ilepen HayajoM IEpBOro Typa YeMIIMOHATA IO IIAIIKaM YYaCTHHKOB Pa30MBAIOT Ha
UTPOBBIE Tapbl CIy4allHbIM 00pa3oM C MOMOIIbI0 kpebus. Bcero B uemmnuonare
Y4acTBYIOT 56 IIAIIKCTOB, Cpeau KOTOpbIx 12 yuactHukoB u3 Poccum, B TOM umcie
Banepuit CrpemsnkuH. Haiinute BepOsSITHOCTH TOro, 4TO B MEpPBOM Type Banepwuii
CrpeMsHKHMH OyneT Urpath ¢ KAaKUM—IHO00 mamuctom u3 Poccun.

Yacrs 11

Cl  Pemmre ypasnenne: log  x+log , x=6.

C2  OcHoBaHM€ NPSAMOM NPU3MBI — IPSIMOYTOJIBHBII TPEYTOJIBHUK C KaTeTaMHu 6 CM U 8 CM.
Junaronanb 60KOBOM TpaHH, COAEPKAIIECH THIIOTEHY3y TPEYroJbHUKA, paBHA 26 CM.
Haiinure nomans n0JIHONM NOBEPXHOCTH IIPU3MBI.

Jlureparypa:

Mopakosuy, A. I'. Martemaruka: anreOpa ¥ Hayajla MaTEMAaTUYECKOTO aHalu3a, reomerpus. 11

KJlacc: y4eOHUK JUIs ydamquxcsi oOmieoOpasoBar. opranusanuii (6a3oBbiii ypoBenb) / A. T.

Mopakosuy, 1. M. CmupnoBa. — 11-e u3n., crep. — Mocksa: Muemo3una, 2015. — 429 c.

HNuTepHeT-pecypces:

1. http://school-collection.edu.ru/— Enunas kosiekipst nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB.

2. MathTEST.ru [DneKkTpoHHBIH pecypc]: MareMaThka B IOMOIb IIKOJIGHUKY H CTYICHTY
(Tectsl Mo MaTtemaruke online). — Pexxum moctyna:  http://www.mathtest.ru.

NudopmanuonHoe odecriedueHue 00y4eHus

OcCHOBHbIE HICTOYHUKH:

1. MaremaTtuka: anrebpa W Hayaja MaTEMaTHYECKOTO aHalu3a, TEeOMETPHUS.
Anrebpa ¥ Hauyana martemaTudeckoro anamusa. 10-11 kmaccel: yuyeOHUK s
o01reo0pa3oBaTeNbHBIX OpraHu3aluii: 0a30BbId U yriTyOsneHHbd ypoBuu / 1. A.
AmumoB, 0. M. Komsarun, M. B. TkaueBa m np. — 9-¢ m3n. — Mocksa:
[Ipocsemenue, 2021. — 463 c.

2. I[Hapeirun U. ®. MatemaTtuka: anrebpa U Hayajga MaTeMaTHYECKOTO aHAJIN3a,
reomerpusi. I'eomerpus. bazosbiii ypoenb. 10-11 kmaccer: yueOnuk / M. .
[TapeiruH. — 7-€ u3a., crep. — Mocksa: Jlpoda, 2019. — 236 c.

JIonmoJIHUTEIbHbIE HCTOYHUKM:

1. boromosnos, H. B. Matemaruka : yueonuk st CI1O / H. B. boromornos, I1. U.
CamoilsieHko. — 5-€ u3/l., nepepad. u gon. — Mocksa : FOpaiit, 2017. — 396 c.
2. Mopakosuu, A. I'. Maremaruka: aireOpa M Hayajga MaTeMaTUYECKOTO
aHanu3a, reometrpusa. 10 kimacc: y4eOHMK i ydammxcs o0mieo0pa3oBar.
opranu3anuii (6a3oBbiii ypoBenb) / A. I'. Mopakosuu, . M. CmupuoBa. — 12-e
u3., ctep. — MockBa: Muemo3suHa, 2015. — 447 c.

3. Mopakosuu, A. I'. Maremaruka: anreOpa M Hayajga MaTeMaTHYECKOTO
aHanu3a, reomerpusa. 11 kimacc: y4eOHMK i ydammxcs o0mieo0pa3oBar.


http://school-collection.edu.ru/
http://www.mathtest.ru/

opranuzanuii (6a3oBeiii ypoBeHs) / A. I'. Mopakosuu, . M. CmupnoBa. — 1l-e
u3a., ctep. — MockBa: MuemosuHna, 2015. — 429 c.

4. Tloropenos, A.B. I'eometpusi. 10-11 kmaccel: yueOHUK 1t 00111€00pa3oBar.
opranuzaiuii: 6a30Bslii 1 poduiIbHBIN ypoBHH / A. B. Tloropenos. — 13-e uzn. —
Mockaga: [Ipocsemenue, 2014.- 175 c.

HNuTepHeT-pecypcebl:
1. Math.ru [DnexTpoHHBI pecypc]: cadT o0 mareMaTHke. — Pexxum pocryma:
http://www.math.ru.
2. MareMaruka [DJIEKTpOHHBIM pecypc|: callT KypHala H3JaTelIbCKOTO JoMa
«IlepBoe cenTsOps». — Pexxum moctyna: http://mat.1september.ru.
3. Maremaruka [DnexkTpoHHBIA  pecypc]: cait. - Pexum  jgocryna:
http://www.mathematics.ru.
4. Maremaruka: KoHCyNbTallMOHHBIN IEHTP NpernojaBareiied W BBITYCKHUKOB
MI'Y. - Pexxum nocryna: http://school.msu.ru.
5. MOCKOBCKMI  IIEHTP  HEMPEPHIBHOTO  MAaTeMaTHYECKOro  oO0pa3oBaHUs
(MIIHMO)  [OnexktpoHHbli  pecypc]:  caut. —  Pexum  jgocryna:
http://www.mccme.ru.
6. OkcmoneHTa [DnekTpoHHbI pecypc]: LleHTp HHXEHEPHBIX TEXHOJOTHH H
MOJICJTUPOBAHUS: CalT. - Pexxum noctyma:  http://www.exponenta.ru
7. Math-Net.Ru [DnekTpoHHBII pecypc]: OOIIEPOCCHUCKHIA MaTeMaTHYCCKHMA
nopTtai. — Pexxum mocryma: http://www.mathnet.ru
8. Allmath.ru [DnekTpoHHBIN pecypc]: Bcs MaTeMaTHKa B OJTHOM MECTE: CaWT. —
Pexxum moctyna: http://allmath.ru/
9. Bcs  oanmeMeHTapHas — MareMaruka — [OJJEKTPOHHBIA — pecypc]:  CpemHss
MaTeMaTUu4ecKas HHTepHeT-1IKoja. — Pexxum noctyma:  http://www.bymath.net.
10. MaremaTndeckue ONMMIMAABI M OJUMIIMAIHBIE 3alauu [ DJIEKTPOHHBIH
pecypc]: caiT. - Pexxum mocryna:  http://www.zaba.ru.
11. MathTEST.ru [OaeKTpoHHBIH pecypc]: MaTeMaTUKa B IMMOMOIIb IIKOJIBHUKY U
crynieHty  (tectel 1o  maremaruke  online). —  Pexum  mocryma:
http://www.mathtest.ru.
12. Uztest.ru [DnexTpoHHBI pecypce]: caidt. — Pexxum goctyna: http://uztest.ru.
13. ®enepanpHblii  HEHTP  WHGOPMAIMOHHO-00PA30BATENbHBIX  PECYPCOB
[DnexTpoHHBIH pecypc]: cailT. — Pexum moctyna: http://fcior.edu.ru/
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CnpaBouyHble MATEPHAJIbI

AureOpa

Pemlenne kBapaTHBLIX ypaBHeHHIi

—b++/D
, D>0 JBa KOPHS: X, =—\/_
ax‘+bx+c=0 ' 2a
D<0 KOpHE#i HET
D=b’-4ac b
D=0 OJIMH KOPEHb: X =— —
2a
Kopunu Crenenu Jlorapugmsi
Onpeodenenue:
Onpeoenenue:
Onpeoenenue:

/a=b,ecmb"=a
n—uerno, a=0 u b=>0

n—mneyetho, a€R, beR

a"=aaa...a,neN

a”:in, neN, a=0
a

a" =%a™, neN,meZ,a>0

log,b=cC,ecmu a° =b

b>0 a>0a=1

Cesoticmsa:

Yya="ya
Yamn =(ya)"
"M amk —gfam

Cesoilicmsa:
abac — a‘b+c
a_b .ac — ab—c
(ab )c — abc
(ab)*=a®b°
a a‘
(S) =20
b b

Cesoticmea:

aIogab — b
log,(bc)=log,b+log, c
b

IOga(E):Iogab_logaC

log, b® =clog, b

1
log .b== log,b
09, c 09,

b_Iogcb

| =
od log. a

a




Tpuronomerpust

3HaYeHHsA TPHTOHOMETPHYECKHUX (PYHKIUH

0° 30° 45° 60° 90° 180° 270° 360°
(04
0 7z 7z 7z 7z - & 2
6 4 3 2 2
sina 0 1 Q E 1 0 -1 0
2 2 2
Cosx 1 ﬁ E 1 0 -1 0 1
2 2 2
tgor 0 ﬁ 1 J3 - 0 - 0
3
ctga - V3 1 ﬁ 0 - 0 -
3
CBoiicTBa TPUTOHOMETPHYECKHUX (PYHKITUH
Ceoiicmeo Cunyc Kocunyc Tancenc Komanczenc
Obaacte x#Zixn neZ
onpeaeseHust X € (—o0; + 0) X € (—o0; +0) 2 X#zn, ne’
Muo:xecTBO [-L 1] [-11] (=00, +0) (—o0; +00)
3HAYeHUus!
3Haku
sin (—x) =—sin x c0S(—X) = CoSX tg(—x) =—tg x ctg(—x) =—ctgx
YeTHOCTH
(meueTHas) (ueTtHast) (neueTHast) (meueTHas)
T = 272' T = 271' T =T T =T
Mepuomuunocts | Sin(X+27zn)=sinx | cos(x+2zn)=cosx | tg(X+zn)=tgx | ctg (X+zn)=ctgx
neZ neZ neZ neZ




Tpuronomerpudeckue (popmyJibl

OcHOBHBIE TOXKIECTBA

sin®a+cos” a =1 tga -ctgor =1
sina COScx
CoSa sina
1+tg’a = 1+ctg’a = —
g cos® o 9 sin’ o

DopMyJIbI CJI0KEHUS

Dopmy.Jibl IBOHHOIO yIjia

sin(axf)=sina cosp +cosasinf

sin2 o =2Ssina CoSax

cos(a+ f)=cosacospf F sinasinp

c0s2 a =C0s* o —sin’ «

tga tgp
t Ttph)="r—"
g (axp) T tgatys

_ 29«

tg2a=
gca 1-tg°a

IIpocreiilue TpUroHOMe

TpUYecKHe YpaBHEHUs!

sinx=a, —-1<a<l

Xx=(-D"arcsina+zn, neZ

. VA

sinx=1 X=E+27z'n, neZ
. T

sinx=-1 X=—=+4+27mn ne’Z
sinx=0 X=mn neZ

cosx=a, —-1<ax<i

Xx=+arccosa+2xzn, ne’Z

cosx=1 X=2xzn nhe”Z

cosx =—1 X=x+2xn he”Z
T

cosx=0 x=§+7rn, neZ

tgx=a

X=arctga+zn, neZ




Teopus BeposiTHOCTEH

BeposSTHOCT COOBITHS P(A) 2%
[IpoTHBOIONIOKHBIE COOBITHS P( K) =1— P( A)
HecoBMecTHBIE COOBITHS P(AUB)=P(A)+P(B)
HesaBucumbie COObITHS P(ANB)=P(A)-P(B)

Hauana mareMaTH4eCKOro aHAJIMA3a
IIpousBoanas

Ilpouseoonsie InemenmapHvix QyHKyui

(kx+b) =k (sinx) =cosx
(k) =0 (cosx) =-sinx
(x") =nx"* ]
t =
1 (tgx) cos” X
X) =——
WX =57 oy
| 9%) =" in?x
[lj__i_
x) X
1
Inx) ==
(Inx) ==
() =’
(log, x) =
(aX)' —a*Ina xIna
Ilpasuna évtuucnenus npou3eo0Hol
ftg) =f +g S .
k) =k ' g g’
(fg)=fg+fg (g(f(x))=g-f

I'eomeTpnuecknii CMbICJ IPOM3BOIHOM

f (%) =tga,,. =K




le/l3]-lal(l/l MOHOTOHHOCTH

f(x)>0

GbyHKIHS 803pacmaem

f(x)<0

¢byHKUUS yObI6aEM

IKCTPpeMYMBbI (PYHKIUH

Xo - cmayuoHapHas TO4YKa, CCIN

Xo - Kpumuueckan TO4YKa, €CIIN

Xo — BHyTpeHHsist Touka D(f) u

f’(Xo) =0

Xo — BHyTpenHsist Touka D(f) u

f’( Xo) He cymecTByeT

ITpu mepexome yepe3 Xo f’

MCHJCT 3HAK

C MUHYCa Ha IIJIK0C

C IJIr0Ca Ha MUHYC

Xo = MO4Ka MUHUMYMA

Xo = MO4YKa MAKCUMYMQ

I'eomeTpus
CrepeomeTtpust
Duzypa IInowaow nosepxnocmu Obvem
HpI/I3Ma S=2 Socn + S6or<
V=S, H
S,,.,=P_,-| (npamas npusma)
Tpsivoyroanbiii S =2ab+2ac+2bc V =abc
napaJieaenumnesn
Ky6 S =6a’ V=2a’
anaMHIla S = Socn + SﬁOK
1
1 V = é SOCH H
Soor = E P., s, (npaBuibHas nupammna)
HHJIHHHP S = 2 SOCH + 8607(
V =7r*H
S,,.=2nrl
Konyc S =St Ssk 1
V=-rr’H
S, .=xrl 3




Iap 4
S=47R? V=-rR?
3
ILlnanumerpus
Duzypa Dopmyna
TpeyrojabHuxk
S==ah
S=Zabsina
IIpsiMoyro/ibHbIi TPEyroJabHUK
S==ab
c? =a’+b?
IMapanienorpamMmm S=ah
S=absina
Pomo 5 d,-d,
2
Tpaneuus a+b
s=9""p
2
OKpYKHOCTD C=2nxnr
Kpyr S=nrr?
CaoiicTBa pyHKINH
Cnoco0 npeacrabJieHUsA
CpoiicTBO
CuMBomYecKui CrnoBecHblit I'padpuyecknii
1. Oénacms onpedenenus | D = D(f) = {x}; MHO0%€eCTBO 3HAUEHU Ipoexyus rpaduka GyHKINH
D) = [a; b]. apryMeHTa, IIp1 KOTOPBIX | Ha OCh X.
(dyHKIMS 3a/1aHa,
olpezeneHa.
2. Ob6nacmo 3navenuii E=E()={}; MmuoskecTBo, cocTosmiee | IIpoexyus rpaduka GyHKIMN
E(f) = [m; M]. U3 6Ccex 3HAUCHUN Ha OCh Y.
¢$byHKUNM.




3. Hynu ¢ynxuuu

x, f(x)=0.

3HavYeHMS apTyMEHTa, TIPH
KOTOPBIX 3HAYCHUE
(YHKIIMM PaBHO HYJIIO.

Abcyuccel TOUCK
nepeceueHus rpaduka
(DYHKIUH C OCBIO X.

4. 3naku

IMomoxxureabpHBIE

3HaYeHUs PYHKINU:
(+): x  f(x)>0.

3HaueHus apryMeHTa, MpH
KOTOPBIX 3HAYCHUE
(GyHKUIMY OOJbIIE HYIS.

Hnmepsanwvl ocu X,
COOTBETCTBYIOIIHE TOUKAM
rpaduka, TexKaIIUM 8bliiLe
3TOM OcH.

OTpI/IHaTCJ'H)HBIe 3HA4YCHUA

3HayeHUs apryMeHTa, npu

Hnmepsanwt ocu X,

GbyHKIHIH: KOTOPBIX 3HAUYCHNE COOTBETCTBYIOIIHE TOUKAM
(): %  f(x)<O. (bYHKIMH MEHbIIIE HYJIS. rpaduKa, JEXKAIUM HUXNCEe
3TOH OCH.
5. Monomounnocme Bo3spacranue: bonbuiemy 3HaueHuI0 Hnmepsanwt ocu X, T11e

T: ecnm Xy < Xaq,

to f(x1) < flxz.

apryMeHTa COOTBETCTBYET
OoJIbIlIEe 3HAUCHHUE

¢dbyHKIUU.

rpaduk GyHKIIUN HIET 88epx.

YoOriBanue:
10 ecmm Xq < Xg,

to flx1) = flxg.

bonememy 3HaueHHIO
apryMeHTa COOTBETCTBYET
MEHbIIIEE 3HaUCHHE
¢dbyHKIMU.

Hnmepsanvl ocu X, rae
rpaduK QyHKINH UIET GHU3.

6. Oczpanuuennocmo

Cuuszy: Bce 3nauenust pyHkimu I'paduk pacnonoxen sviue

filx) =m, 00JIBIIIe HEKOTOPOTO HEKOTOPOU TOPU30OHTATBLHON
qycia. MPSMOM.

Caepxy: Bce 3nauenust pyHkimm I'paduk pacmonoxen Huoice

filx) =M, MEHbIIIE HEKOTOPOTO HEKOTOPOH FrOPU30HTAIILHON

qucia.

IPSIMOA.

7. Haumenovwee u
Haubonvwee 3navenus

dyukyuu

Haumenrsmiee 3HaueHne
GyHKIHH:
Yz — M,

flx) =m.

€CJIIn

Camoe MaJIeHbKOE
3HAYCHUE (QYHKIIHH.

Opounama camout Hu3Kou
TOYKH Tpaduka.

Haubosnpiee 3HaueHme
GyHKIHH:
Viama = M, ecmn

flx) =M.

CaMoe 0O0JIBIIIOE 3HAYEHUE
(hyHKIHIH.

Opounama camoi 8blCOKO1
TOYKH Tpaduka.

8. Touxa sxkcmpemyma

Touka MHUHHUMYMaA:
€CIIn

flxg) =f(x) B

OKPCCTHOCTH X .

Xmin = Xo,

3HAYCHUE apryMEHTa, B
KOTOPOM (DyHKIIHS
MIPUHUMAET CaMOE MaJloe
3HAaYEHHE 110 CPABHEHUIO
CO 3HAYEHUSAMHU B OJIU3KUX
TOYKaX.

Abcyucca TOYKH, OKOIIO
KOTOpO#1 rpaduk GpyHKIMH
BBITHOAETCS BBITYKIIOCTHIO
BBEPX (MKQ).

Touka MakCuMyma:
Xmox = Xp, €CIH

flxg) = f(x) B

OKpPECTHOCTH X .

3HAa4YEeHUE apryMeHTa, B
KOTOPOM (pyHKIHS
MIPUHUMAET CaMoe
00JIBIIIOE 3HAYEHHE T10
CPaBHEHHIO CO
3HAYCHUSIMH B OJTU3KUX
TOYKaX.

Abcyucca TOUKH, OKOTIO
KOTOpO# rpaduk GpyHKIMH
BBITHOAETCS BBITYKIIOCTHIO
BHU3 (copKa).




9. Oxcmpemymot

MuHIMYM: 3HaueHue PyHKINU B Opounama TOYKH, OKOJIO

Vomire = F X praim ) TOYKE MUHUMYMa. KOTOpO# rpaduk (hyHKITUH
BBITHOAETCS BBITYKIIOCTHIO
BBEPX (SIMKA).

Maxkcumym: 3naucHUe QYHKIIUU B Opounama TOYKH, OKOJIO

Ymax = f(xmrzx}-

TOYKEC MaKCUMyMa.

KOTOpO#1 rpaduk QpyHKIMH
BBITHOAETCS BBITYKIOCTHIO
BHH3 (TOpKa).

10. Yemnocme UYeTHas: B npomusononoocnvix I'paduk cummempuuen
fl—x) = f(x). 3HAYCHUSX apTryMEHTa — OTHOCHUTEIILHO OCH Y.
00UHAKOBble 3HAYCHUS
¢dhyHKUINU.
Heuernas: B npomusononoocnvix I'paduk cummempuuen
fl—x) = —f(x). 3HAYCHMAX apTYMEHTa — OTHOCHUTENILHO HAYaNA
NpPOMUBONONIONCHBIE KOOpOUHam.
3HAYCHUsI (PYHKITUY.
11. Hepuoouunocmo [epuoaunueckas: 3naueHus PyHKIUU I'paduk cocrout u3

flx £0aT) = f(x),

n €N, T-unepuon.

MIOBTOPSIOTCS 4epes3
HEKOTOPOE YHUCIIO.

OJIMHAKOBBIX YYaCTKOB,
KOTOpBIE MOTYYat0TCs IIyTEM
napanierbHo2o nepenoca.

Henepuonnueckas:

HE SIBISIETCA
MEPUOIUYECKOH.

I'paduk HE cocTout U3
OJJMHAKOBBIX yYaCTKOB.

12 Henpepuienocmo

HenpepsiBHast

I'paduk PpyHKIMK HE UMeeT
TOYEK pa3pbiBa (T.€.
MIpeICTaBIsIeT CO00i
CILUTONIHYIO JINHUIO).

Pa3zpriBHas

I'padux GyHKMK umeer
TOUYKH pa3pbiBa (T.€.
MIPECTaBIsIeET COOO0M HE
CIUTONIHYIO JINHUIO).

OcHOBHBIC AJITOPUTMBI

3anaua

AJroputMm

1. | Onucanue cBOMCTB (PYHKITUH.

© © N o g &M w hoE

3HaKu.

O6unacTp onpeaeneHuss PyHKIHUU.

MHoxecTBO 3HaYeHUH (QYHKLUU.

Ol"paHI/IquHOCTL .

Hynu ¢pynxun.

MOHOTOHHOCTbD.
Touku 3KCcTpEMYMA.

OKCTpPEMYyMBI.

OcoOble cBOMCTBA (PYHKITUH: YETHOCTb, TEPUOAHUYHOCTD.

10. HaunGosblliee © HauMeHbIEe 3HAYCHUS.




11. HenpepbIBHOCT.

HccnenoBanue GyHKIMK Ha
MOHOTOHHOCTH U 3KCTPEMYMBI

1. Oob6nacte onpeneneHus QyHKIIHH.

2. IlpousBoaHas GyHKIIUH.

3. CranuoHapHbIe ¥ KPUTUICCKUE TOUKH.
4

3HaKu NPOU3BOAHON (YHKIIMK Ha HHTEpBajaX, HA KOTOPbIE
CTaIlIOHAPHBIC M KPUTUICCKUE TOUYKH JICTIAT 00JIaCTh
OIpEICIICHUS.

IIpomekyTKM MOHOTOHHOCTH.

Touku sxkcTpemMyMa.

Uccnenoanue GpyHkunu Ha
HauOoJIbIIIee (HaUMEHBIIIEE)
3Ha4YCHUE Ha oTpe3ke [a; b].

OO6nacth onpeaeseHust GyHKITUH.
[TpousBoaHast GyHKIUH.

CTaIII/IOHapHBIe " KPpUTUYCCKUC TOYKH.

A WP O

3HaueHUS (bYHKI_II/II/I Ha KOHIax OTPE3Ka U B KPUTHIYCCKHUX H
CTAllTMOHAPHBIX TOYKAX, IPUHAJICKAIIUX 3TOMY OTPE3KY.

5. BLII[CJIPITB HaI/I6OJII>IHee NI HAUMCHbBIICC U3 HOJIy‘IeHHHX
3HAYECHU.

Pewenne npocreiimiero
[10Ka3aTeJIbHOI0 YPaBHEHUS.

a*=b, a>0
Peruennii mer, eciu D <0.
EjmrcTBeHHOE pemenue, ecmt D> 0.

Memoo ypasnusanus noxazameineti (0OCBOOOXKACHHS OT CTCTICHH)
NpUBEJCHUE 00EHX YacTel yPaBHEHHUS K CTETICHSM C OJIMHAKOBBIMHU
OCHOBAHHSIMU:

a*=b; a*=a% x=c.

Pewmenne npocreiimiero
JorapupMUIECKOro
ypaBHEHHUSL.

log, x=b, b>0, a>0 a=l.

Ilo onpedenenuio: X =a’.

Memoo nomenyupoearnus (0CBOOOXKAEHUS OT 3HaKa Jorapugpma):
NpUBeJeHNE 00EHX YacTel ypaBHEHHUs K Jorapru@mam ¢
OJIMHAKOBBIMH OCHOBAHUSIMHU:

b

log, x=Db; log, x=Ilog,a"; log,x=log,c; x=c.

Pemrenne npocreiimiero
CTETNIEHHOT'O ypaBHEHMUSI.

x"=a
N — Y€THO:

JlBa mpoTHBONONOKHEIX KopHs X=%*10/a ,ecom a>0.

OpnuH KopeHb X = 0, ecrt a=0.




Pemenuit vet, ecmu = a < 0.

N — HEYETHO:

EnuucrBenusiii kopeus X =17/ a .

Pewmenune npocreiiiero
UppaloOHaILHOTO
YpPaBHEHUS.

o/ x=a

I1o onpedenenuio.

N — YEeTHO:

EnuncTeennbiii kopens X =a", ecmm a>0.
Pemennii ver, ecmu a < 0.

N — HEYETHO:

EnunctBennoe pemenne X =a'.

Bo3zeeodenue obenx uacteit ypaBHEHUS 6 cmeneHb (0CBOOOKIACHUE OT
3HaKa KOpH:):

Pemenue npocreiimiero

IIOKa3aTCJIbHOT'O HEPABCHCTBA.

1. HpI/IBCCTI/I 00e yactu HCPABCHCTBA K CTCIICHU C OJMHAKOBbIMU
OCHOBAHMIMM.

2. 3aMeHUTH MMOKa3aTebHOE HEPABEHCTBO aIreOpaniecKuM,
OTNHPasiCh HAa CBOMCTBO MOHOTOHHOCTH TIOKA3aTeIbHON (DYHKITHH.

Ecnu a>1, noxasamenvnas ¢pynxyus sospacmaem, snax nepasencmea
COXpaHsemcs.

Ecru 0<a<l, noxasamenvnas ynxyus yowieaem, snax nepasencmea
UMeHAemcs.

3. Pemmts nomyunBIeecs HEPaBEHCTBO.

4. 3ammcarb OTBET.

Pewrenue npocreiiiero
J0rapuPpMUIECKOro
HEPAaBEHCTBA.

1. Ob6nacTh TOMYCTUMBIX 3HAYCHUH.
Toonozapugmuueckoe gvipasicerue NOLOHCUMENbHO.

2. TlpuBectn 0Oe 4acTH HEpaBEHCTBA K JorapupMaM ¢ OJUHAKOBBIMH
OCHOBaHUSIMH.

3. 3aMeHuTh Jorapu(pMUIEecKOe HEPABEHCTBO Are0panyecKuM,
OMHpPAasCh Ha CBOWCTBO MOHOTOHHOCTH JIOTapu(MUYECKOM

GyHKIIH.

Ecu a>1, nocapupmuueckas gpynxyus éospacmaem, snax nepaserncmea
COXPAaHACMCA.

Ecnu 0<a<l, nocapupmuueckasn gpynxyus ybvieaem, snax
HepaseHcmea UsmMeHsemces.




E

Pemuts nomyuuBIeecss HEPABEHCTBO.

5. IIposeputs Ha O/I3 (cooTHecTH HaiiaeHHOE pemenue ¢ O/13).
6. 3amucaTh OTBeT.
10. | Pemenue ypaBHEeHUI OO6nacTh JONYCTUMBIX 3HAYECHUH.
BBeJCHHEM HOBOU . .
. 2. BBecTu HOBYIO IepeMeHHYI0 (0003HAUUTH JAHHOM epeMeHHON
MIePEeMEHHOM.
OJINHAKOBYIO KOHCTPYKIIHUIO).
3. CocTaBUTbh HOBOE YPaBHEHHE U PELIUTH €ro0.
4. BepHyTcCs K CTapoil NEpEMEHHON HANTH €€ 3HaYEHHE.
5. Ilposeputs Ha O/13.
6. 3ammcaTh OTBeT.
11. | Pemenuie HepaBeHCTB 1. Bsgectu pyHKIHIO.
METOJIOM MHTEPBAJIOB.
2. OOGnactb onpeneneHus GyHKIUH.
3. Hynu ¢ynkumm.
4. 3Haku QpyHKUMU HA HHTEPBaIax, Ha KOTOpPbIE HYIH (DYHKIIUN
JENAT 00JIacTh OMpPEICTCHHUS.
5. Pemienue HepaBeHCTBA.
6. 3amucaTh OTBeT.
12. | Pemenne reoMeTpHUSCKOM BHuMarenbHO NpoYnTaTh YCIOBUE 3aa4H.
3aauu.
2. CpenaThb 4epTeK.
3. Beimenutsb, mokazaTh Ha YEPTEkKE U 3aMUCATh, YTO OAHO: U UTO
Haumuy. WIA 00KA3amb.
4. BCHOMHHTH OCHOBHBIE TEOPETUUYECKUE CBEICHNUS, HEOOXOIUMBIE
JUTSI pEIICHUs 3a]1a4M, BHITUCATh (POPMYIIHI.
5. CocTaBUTh IJIaH BBIYUCICHUS WU I0KA3aTebCTRA.
6. Peamu3oBath IUTaH: pemIeHUE TOJDKHO OBITh 10CI€008aAMeNbHbIM,
JIO2UYHBIM Y 0OOCHOBAHHBIM.
7. 3amucaTh OTBeT.




B1

B2

B3

B4

BS

B6

B7

B8

B9

B10

B11

B12

C1

JK3aMeHAIlMOHHbIE TPEHUPOBOYHbIE BAPHAHTHI
Bapuanr 1
Yacrs |

Haiigute 3HaueHne BBIpAKCHHUS: 595.5-25,

Beruucnure: 3\’/@ -4 081.

Haiinure 3nagenne Beipaxenns: log, 80—log, 5.
o . 2 3
Haiinure 3nauenue Beipaxkenus: 16 (1-Sin“a ), ecnmu  COSax = 1

OyHKIus 3a1aHa rpaduKoM. YKaxXuTe 001acTh onpeaeaeHus GYHKIMHA U 3HAYCHUS
apryMeHTa, IIPU KOTOPBIX (PYHKIUS BO3PACTAET.

L b

| owes |

—
—
o

]

T T L Ty

Pemnre ypaBuenue: 2 SiNX— \/_2 =0.
Pemmre ypauenune: log (7 x—3)=2.

Pemmre HepaBenctBo: 2% < 32,

VkaxnTe HauMEHbIIIEE 11eJI0€ PEIICHUC JAHHOT'O HCPABCHCTBA.

Pemmre ypaBHenue: . 3X—5=8.

Haiiyure Touky Makcumyma pymkimn: Y =12 X — X3 +5.

[Tnomaas 60KOBOM MOBEPXHOCTH IMIMHApPA paBHA 60 T cM?, a JTUaMeTp OCHOBaHUs — 12
cM. HaiinuTe BBICOTY LIMITMHIpA.

Ha sk3amene 60 OuiietoB, AHzpeii He Belyuri 3 6usnera u3 Hux. Haiiaure BeposTHOCTD
TOTO, YTO €MY ITONA/IeTCs BbIyYEHHBIN OUIIET.

Yacre 11

Pemnte ypasuenne: 92*—8-9*—-9=0.



C2  OcHoBanue NpsMON MPU3MBI — paBHOOEIPEHHBIN TPEYTOJIbHUK C OCHOBAHUEM 8 CM H
nepumerpoMm 18 cm. Haitnure o0bem npu3mel, eciiu ABe e¢ O0OKOBBIC TPaHU — KBAJAPATHI.

Bapuanr 2

Yacre |

Bl Haiinute 3HaueHue BRIpaKEHUS: 2 ~25.205

B2 Bumuucmure: ./ 0,64 -3/ 125.

B3  Haiigure 3nauenue Boipaxenust: 109,18+ log, 2.

B4 . . 4
Haiiure 3nauenue Boipaxenus: 25 (1— cos’ a ),ecmn Sina = g .

B5S  ®ynkuwus 3anana rpadpukoM. YKaxkute o01acTh onpeseneHus GQyHKIUU U 3HaUCHUS
apryMeHTa, Py KOTOPBIX (PYHKIIHs yObIBaET.

]

)= B

B6  Pemmre ypasmenme: 2 COSX — \/_3 =0.
B7  Peumre ypasuenne: log , (4+5x)=3.

B8  Pemmre mepaBencreo: 2'7°* > 64.

Vkaxkute HauOoJIbIIIee [EJIOC pCHICHUC TAHHOT'O HEPABCHCTBA.

B9  pemmre ypasmenne: / 5x—4 =6.

B10  Haiimute Touxy Muanmyma ¢pyukmum: Y = X° —3x° —1.

. 2
B11l IDmomaas OOKOBOW IMOBEPXHOCTH IWIIMH/PA paBHa 42 T CM*, a AMAMETP OCHOBaHHS — 6
cM. Haigure BbICOTY HUIMHApA.

B12 Hask3amene 40 6umiieroB, luma He Beryuni 6 6unera u3 Hux. Haiinure BeposiTHOCTh
TOro, 4TO €My ImomnageTcsa HeBBIy‘IeHHI)II\/II oner.



C1

C2

B1

B2

B3

B4

BS

B6

B7

B8

B9

B10

Yacrs |1
Pemmite ypaBnenne: 82*+7-8*—-8=0.

OcHoBaHME NPSIMOI IPU3MBI — PABHOOEAPEHHBIN TPEYTOJILHUK ¢ OOKOBOI cTOpOHOI 13
cM u iepumeTpoM 36 cM. Halimure 06beM Mpu3Mbl, €CiIM OJIHa ee OOKOBas TpaHb —
KBajpar.

Bapuant 3

Yacrsp |

4Ac

1
Haiinure 3Ha4eHNne BbIpaKCHUS: mpu C=—.
3% 3

Brluuciure: ——.

Haiinure 3nauenne soipaxenus: log, 50+ 1og; 0,5.

o : T
Haiinure 3nauenue Boipaxkenuss Ctg X Sin (—X) —COSX mpu X = E

Oyukuus 3a1aHa rpadhuKkoM. YKaKUTe MHOKECTBO 3HaUCHUN (QYHKIIMH U HYITU
GbyHKIIH.

Yy
|

Ll
y = )

\ L1\
T\

-8

\“'-\ O =
—

Pemmre ypaBuenne: 2C0SX+1=0

45x+2 :i.
64

Pemnre ypaBHeHue:

Pemnre HepaBenctso: 10g,(9—x)<2.

VkaxnTe HauMEHbBIIIee IEJI0C PCHICHUC TaHHOT'O HEPABCHCTBA.

Pemmre ypaBuenne: /1 —8X=7.

Haiiute 1muHy MpoMexyTka Bo3pacTanus GpyHkmun: Y = 6X* — X —8.



B11

B12

C1

C2

B1

B2

B3

B4

BS

B6

B7

B8

O6beM muuHIpa paBHa 100 cM®, a BeicoTa — 4 cm. Haiiute JIMaMETP OCHOBAaHU.

B kopoOke nexat 6 1010k u 14 rpym. KakoBa BeposSTHOCTB TOT0, YTO B3SITHIN HAayraj
bpyKT OKaxercs 16I0KOM?

Yacrs 11
Pemmre ypapuenne: log 2 x+log , Xx=6.

OcHoBaHME IPSIMON ITPU3MBI — IPSMOYTOJIBHBIM TPEYTOJIbHUK C KaTETaMU 6 cM U 8 cM.
Jlnaronans OOKOBOU TpaHH, COEPIKAIICH THIIOTEHY3y TPEYrOJbHUKA, paBHA 26 CM.
Haiinure momans 0JIHON TOBEPXHOCTU IIPU3MBI.

Bapuanr 4

Yacrs |

HaiinuTe 3HaUeHUE BBIPOKCHHUS: 2% .p3a npu a= E .

Brruucnure:

0,04

Haiinute 3adenue Boipakenus: 10g,160—log, 2,5.
9 : T
Haiinute 3Hayenne Boipakenus COS (—X)tg X +SiN X mpu X = E

OyHKIMS 331aHa rpaduKoM. YKaKUTe MHOXKECTBO 3HAUCHUH (PYHKIIUU

1 TOYKH SKCTpEMYyMa.

y
I \y=Fx | [/ T\
/ \ /
T TN
-1 1 X
0 13
N1/ N/
N/

Penmure ypaBuenue: 2SiNX+1=0

1
27

Pemmre ypauenne: 3' 2% =

Pemmre Hepasenctso: log , (Xx—5)<3.



B9

B10

B11

B12

Cl

C2

B1

B2

B3

B4

BS

Vkakute HauOoJIbIlIee IEJI0C pCICHUC JAHHOTO HCPABCHCTBA.

Pemnre ypaBuenue:  4—7X=9.

Haiijute 1muny npoMexyTka yobiBanus Gyskmun: Y = X° —27X—4.

3 .
O06bem nunuHApa paBHa 63 w cm”, a BeicoTa — 7 cMm. Haitnure nuamerp ocHOBaHMS.

Ha tapenxke nexar 9 nupoxkoB ¢ TBOporom u 3 ¢ mscom. KakoBa BEpoOSITHOCTb TOTO, UTO
B3STBII HayraJ MUPOKOK OKAKETCSI C TBOPOroM?

Yacte 11

Peumre ypauenue: log 2 x—2log, x = 3.

OcHoBaHMe PSAMON TPU3MBI — IPSIMOYTOJIbHBIN TPEYTOJIbHUK C TUIIOTEHY30H 20 cM 1
kareToM 16 cM. Jlnaronanas OOKOBOI rpaHu, cojiepskaliasi BTOPOH KaTeT TPeyroJibHUKa,
paBHa 13 cm. Hailigute miomaap nosHoN NOBEPXHOCTH MTPU3MBI.

Bapmuant 5
Yacrs |
5 -8
o X" -X

Haitnure 3HaueHne BbIpaKEHUS - npu X =0,4.

X
8
Brruuciure: 3] —.
125

Haiizure sHaueHue Boipakenms: 25-9 '°90°,

. . N 91 3r
Haiimure SIN o, eciim COSor = 10 U Q€ 7;272'.

OyHkuMs 3a1aHa rpadpukoM. YKaxkure o01acTh onpeseseHus GyHKIUU U 3HaU€HUs
apryMeHTa, PU KOTOPBIX (QYHKIUSA IPUHUMAET MOJIOKUTENIbHBIE 3HAUEHUSL.

y

[ | \y=fm / \

—

B6  pemmre ypasmenue: 3 tgx+ \/_3 =0.



B/

B8

B9

B10

B11

B12

C1l

C2

B1

B2

B3

B4

BS

Haiinure kopens ypasuenus: 109, (2 x—3)=—4.
3

Pemmre Hepasencto: 0,3**° <0,027.

VkaxnTe HaMEHbBIIIEe IEJI0C€ pCHICHUC TaHHOT'O HEPABCHCTBA.

Pemmre ypaBuenue: 3/ 4X—1=-5.

VKakuTe uncio Touek skcrpemyma pynkumn - (X) = x° —15x%°.
JHuamerp ocHOoBaHUS KOHYyca paBeH 10 cM. a anmuHa oOpasyromeid — 13 cM.
Haiinure BbICOTY KOHYCA.

B ¢upme takcu B nanHbIi MOMEeHT cB0O0HO 20 MamuH: 10 yepHBIX,2 KENThIC, a
ocTajbHble 3e1eHble. [10 BbI30BY BbleXaja OJHA U3 MallINH, OKa3aBIlas OJIMKe BCETO K
3aKa3uuKy. Haliiure BEpOSTHOCTB TOrO, YTO K HEMY IIPUEIET 3€JEHOE TAKCH.

Yacrs |1
Pemmre ypaBuenue: Sin°X + ./ 2sinx=0.

JlnaroHans KBajpara, JIeKaIlero B OCHOBaHUM NMPaBWIbHON upamMusl paBHa 10 am, a
6okoBoe pedpo 13 mm. Haiinure o0beM nmupaMuibl.

Bapuanr 6
Yacrs |

x 10
Haiinure 3HaueHne BoIpaXeHUsl ———— 0OpH X=_.

(x™) 3
Berauciure: 3/ 64-216.
i 9%

aluTe 3HAUYCHUE BBIPAKCHHUS: JhogE "

Haiiqure COS«, ecmu SN o =—

\/?_I/I ae(ﬂ'; 37[}.

(I)YHK]_[I/IH 3aJaHa Fpaq)I/IKOM. Vkaxure 001acTh OIPCACIICHUA (I)yHKI_II/II/I M 3HAYCHUA
ApPTryMCHTA, ITPU KOTOPBIX (1)YHKI_[I/I$I IMPUHUMACT OTPULATCIIBHBIC 3HAYCHH .



B6

B7

B8

B9

B10

B11

B12

C1

C2

B1

B2

B3

—

Pemmnre ypasuenune: /3 tgx—3=0.

Haiinure xopenb ypasuenus: 109, (5 x—-1)=—-3.
4

Pemmre Hepasencto: 0,6 **7 >0,36.

VYkaxxute HanOoJIbLIEE 11€JI0€ PELLIEHUE JTaHHOTO HEPABEHCTBA.

Pemmre ypaBuenue: 3/ 5X—-1=-6.

VKaxuTe 4iciI0 Touek skcrpemyma pyukmun  f (X) =0,25x" —x* +7.

Juamerp ocHoBaHUs KoHYyca paBeH 30 cM. a yuHa oOpaszyromieid — 17 cm. Haiigure
BBICOTY KOHYCA.

B ¢dupme Takcu B qaHHBIM MOMEHT CBOOOJHO 15 MamuH: 4 4epHbIX, 8§ CHHUX, a
octanbHble Oernbie. [1o BEI30BY Bhlexalla oJlHa U3 MAallliH, OKa3aBIasi OJukKe BCero K
3aKa3uuky. HaliiuTe BEpOsITHOCT TOTO, UTO K HEMY MpPUEET 0eI0e TaKCH.

Yacrs |1
Peunte ypaBHenue: COS° X—+/ 3 C0sX =0.

Jnaronanp KBajpara, JeKallero B OCHOBaHUM NMPaBUIbLHONW MUPAMUJIbI paBHa 12 1w,

a 6okoBoe pedbpo 10 qm. Haiinute 00beM nmupamub.

Bapuanr 7

Yacrs |

2
Haiinure 3HaueHMe BhIpaKEHUS: 27°—-4.1253.

Beruucimre: 4/ 250- 4/40 .

Haiinure 3nauenue Boipaxenus: 10g,12—log,6+log,4,5.



B4 .
Haiinure 3HaueHNe BBIpaXKCHUS: \/g COSX, eciin  SINX =

N[N
IA
x
IA
3

G-

BS  ®ynkuwus 3anana rpadukoM. YKaKUTE MHOKECTBO 3HAUCHUN (YHKIIMH U 3HAYCHUS
apryMeHTa, Py KOTOPBIX (PYHKIIMS yObIBaET.

B6  Pemmre ypaBuenne: 1+C0SX=0.
B7  Haiigure kopens ypapuenms: 45 = 5{/_4

B8  Pemmre uepasencrso: log, (X+3)>-2.
5

VKaxute HauMEHbIIIEe 11eJI0e PCUICHUC JaHHOI'O HCPpAaBCHCTBA.

B9 pemmre ypasmenue: 4/ 4—5x =3.

B10  Haiigure muanmym pyskmum — f (X) = 3x° —5x°.

B11 BricoTa koHyca paBHa § cM, a o6pa3zytromas — 17 cm.HaliaguTe ruomaas oceBoro
CeueHHs KOHyca.

B12 Ha rapenke oka3anoch 4 mUpokKa ¢ MACOM, 9 MUPOKKOB € KAITyCTON U 2 TUPOXKKA C
s01okamu. Katg Hayraa BeiOMpaeT oiuH nUpoxoK. Haliaure BepoITHOCTH TOTO, UTO OH
OKa)XETCs HE C KaIyCTOH.

Yacrs 11
Cl  Pemmre ypaBuenne: 2sin”X+ sinx—1=0.
C2 B npaBuibHOM 4eTBIPEXyronbHOM mupamue Bee pepa paHbl 2 +/2 oM.

HaiiguTte noimans MMOBCPXHOCTHU IMUPAMUBI.



Bapuanr 8
Yacrs |

B1 3
Haiinure 3HaueHME BhIpaKEHUS: 16° —2-814.

B2 7/ 256

Brruuciure: .
12

B3  Haiinure 3Hauenne Bepaxenns:  log, 24+ log, 8—log, 3.

B4
, —< X <2r.
2

Haitnure 3HaueHne BbIpaXeHUs: \/_6 Sin X, ecmu  COSX =

mie

BS  ®ynkuwus 3anana rpadukoM. YKaxKUTe MHOKECTBO 3HaUCHUHN (YHKIIMH U 3HAYCHUS
apryMeHTa, Mpy KOTOPBIX (PYHKIIHS BO3PACTAET.

rl:

V1)

B6  Pemmre ypaBuenue: 5sinX=0.
B7  Haiigure kopenn ypasrenms: 5% = 4\/_5 :
B8  Pemmre nepasencrso: log,,(X—7)=—2.
VkakuTe HanOOJIbIIee [[ETI0€ PEIICHIE TaHHOTO HEPaBeHCTRA.
B9 pemmre ypasrenue: m =-2.

B10  Haiimute maxcumym dynxiun  (X) =3x° —20x°.

B11 OGpa3yromas kKoHyca paBHa 15 cM. a TuaMeTp oCHOBaHUS — 24 cM.
Haitaure nomans 0ceBOro ceyeHus KOHyca.

B12 Ha tapenke okazanoch 7 HUPOKKA C peIOOH, 5 TMPOKKOB € JIYKOM U 4 TUPOKKA C
BunHed. Hacts Hayraa BeIOMpaeT oauH nupoxok. Haiiaure BeposTHOCTh TOTO, YTO OH



Cl

C2

OKa)keTcs HE C BUIIIHEMH.

Yacrtse |1

Pemmnre ypaBuenue: 2 COS° X—5C0SX+2 =0.

B nipaBuiIbHOM YeTHIPEXyTrobHOM upaMuie 60KOBOE pedpo paBHO S V2cm, a

cTOpoHa ocHoBaHus paBHa 10 cMm. HaiinuTe miiomaas NOBEpXHOCTH MUPAMUIBI.



