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Ilhanupyemote pesynomamol 06yuenus:

Yuyamuecs 10J2KHbI 3HATD

METOZBI IPe0Opa30BaHMsl YHCIOBBIX BBIPAXKEHUI, COIep)KaIInX qpodH,
KOPHH, CTETEHb, Jorapu(Mbl, MOAYJIb — CIIOCOOBI TPEe0OPa30BaHUs TPH-
TOHOMETPUYECKUX U MMOKA3aTEIbHBIX BEIPAKEHUH — CBOMCTBA (YHKLIUU —
ITOPUTM HCCIIEAOBaHMS QYHKIUHN — T€OMETPUIECKUN B QU3NIECKUI
CMBICJI IIPOU3BOAHON — IIEPBOOOPA3HBIE AJIEMEHTapHbIX (DYHKLUI — mpu-
Mepbl IPUMEHEHUS MHTerpajia B (U3UKE U TE€OMETPUU — OCHOBHBIE METO-
Il PELICHNUs] ypaBHEHUI U HEPABEHCTB — (DyHKIIMOHAJIbHbBIE METOABI pe-
LIEHUS] YPABHEHUN U HEPABEHCTB — HECTAHAAPTHBIC IIPUEMBI PELLICHUS
YPAaBHEHUH U HEPABEHCTB — METObI PEILECHUS] YPABHEHUI U HEPABEHCTB C
rapaMeTpamMu — METO/bl PELICHUS CUCTEM YPaBHEHUM — CBOUCTBA I'e0-
MeTpUYeCKuX (GUryp — BUIbI B3aUMHOI'O PACIIONIOXKEHHS IPAMOMN U 1J10C-
KOCTH, JBYX TUIOCKOCTEH B IPOCTPAHCTBE — CBOWCTBA MHOTOTPAHHHUKOB —
CBOICTBA TeJI ¥ MOBEPXHOCTEH BpalIeHUs — (YOpMyYIIbI U BEIYUCICHUS
FEOMETPUYECKUX BEIMYNUH — METOBI PEILEHUS TEOMETPUUECKUX 3a/1a4 C
MOMOIIBI0 KOOPAMHAT U BEKTOPOB — AJIEMEHTHI KOMOMHATOPHUKH, CTATH-
CTUKH U TEOPUU BEPOSITHOCTEN

Jo1KHBI yMeTh

BBIITIOJIHATH BBIYUCIICHUA U npeo6pa3OBaH1/m — pCIHaTI) ypaBHeHI/I)I nu Hepa-
BCHCTBA — BBITIOJIHATH HCﬁCTBHH C q)yHK]_[I/IﬂMI/I — BBIIIOJIHATH ILGI\/'ICTBI/DI C
TeOMEeTPHYECKUMH (pUTypamu, KOOPAMHATAMH U BEKTOPaMHU — CTPOUTH U
HCCIIEA0BATh MPOCTEUIIINE MATEMATHIECKUE MOJIETH — UCIIOIh30BaTh
npuoOpeTeHHbIC 3HAHKUS U YMEHUS B IPAKTUYECKOH JeATEIbHOCTH U TI0-
BCEIHECBHOM KM3HU

Yueono-memamuueckuit nnan:

yu.Heo.

No Temamuueckoe
cooepiicanue

B mom uucne

Dopma am-
mecmayuu
/KOHmMpOonsa

Bcezo
uacoe

Teope-
muue-
CKUx

Ilpak-
muue-
CKux

Camo-
cmos-

menvHan

paboma

1-8

Mooyns 1

37 10 23

o

TekcToBbIe 321291 Ha
1 nsxkenue. TekcToBble 3a-
Jadd Ha paboTy

4.5 1 3

o
Ul

[Ipocteie U croXxkHBIE TIPO-
IEHTHL. 3a1a4Yl HA CMECH U
cimaBbl. TekcTOBBIE 3a1aun
Ha TPOIIEHTHI. 3a/1a4H KO-

HOMHUYECKOTO COACP KaHMS.

4.5

0,5

3amayr SKOHOMHUYECKOTO

coJiepkaHus (IIPOJOIIKe-

Hue). TpeyrobHUKY U UX
CBOICTBA.

4.5

05

TpeyronbHUKYU U UX CBOU-
cTBa (POIOIIKCHIE).

4,5

0,5

[IpoussoHast GyHKIHH.
T'eomeTrpuueckuii cmbICa
Npou3BOAHON. DPU3NUECKU
CMBICIT TTIPOU3BOTHOM.
CgoiictBa rpaduKoB QyHK-
i, I'paduk npor3BOAHOM
(byHKIIIH

4.5

0,5

TIpoun3BoHBIE OCHOBHBIX

4.5

0,5




3JIEMEHTapHBIX (PyHKIIMH.
IIpaBuna nuddepeHupo-
BaHMs. TOUKHU 3KCTpeMyMa
(JToxKampPHOTO MaKCUMyMa U
MUHUMYMa) QyHKINH.
HauOonbiuee u HaumMeHb-
ee 3HaYeHNe QYHKITHH.

Ceuenune MHOTOI'paHHUKOB.
O0BEMBI MHOT'OI'PpaHHUKOB.

4.5

05

O06001IeHIE TPOHACHHOTO
matepuaina. [IpoBepka 3Ha-
HUN

55

05

Kontponbnas
pabora Ne 1

9-16

Mooyns 2

37

10

23

Pa360p xoHTpOILHOM pa-
6otet Ne 1. OcHOBHEIE TpH-
TOHOMeTpu4ecKue (HyHK-
1uu ¥ popmynel. [Ipeobpa-
30BaHUC TPUTOHOMETpHUYC-
CKMUX BBIpa)KE€HUHU. Tpuro-
HOMETpPUYECKUE YpaBHE-
HUSL

4.5

0,5

10

Tpuronomerpuyeckue
YPaBHEHUS U HEPABEHCTBA.

4.5

05

11

MHOroyroibHHUKH.

4.5

0,5

12

I'paduku smeMeHTapHBIX
¢bynkuumii. Haxoxxnenue
ypaBHEHUH QYHKIIUI 10 UX
rpaduKy.

4,5

0,5

13

BepositHOCTH COOBITHIA.
Teopemsl TEOpUH BEPOAT-
HOCTEH. DJIeMEeHTHI MaTe-
MaTHYECKON CTATUCTUKH

4.5

0,5

14

Yucaa n uX CBOMCTBA. 3a-

a4y C LENBIMU YHCIaAMU.

3amayu Ha JEIUMOCTE. Yn-

CJIOBBIE IOCJIEIOBATEILHO-
CTH.

4.5

0,5

15

BsaumMHoe pacrnonoxeHue

OpPSMBIX B MPOCTPAHCTBE.

VYron Mexny ckpenusaro-
HIMMUCS TIPSIMBIMH.

4.5

0,5

16

O00011IeHNE TIPOHICHHOTO
Marepuaina. [Toaroroska
KOHTPOJIBHOM padoTe.
IIpoBepka 3HaHMI

55

05

KonTposnpHas
pabora Ne 2

17-24

Mooyns 3

37

10

23

17

Pa36op KOoHTpOJBHOI pa-
60T1h1 Ne 2. [TokazaTenbHEBIC
U JTOTapu(pMHUYECKHIE BbI-
pakenus. [TokazaTenbHbIC
U JTorapupMHUYECKHIEC ypaB-
HEHUs. YpaBHEHUS CMe-
MIAHHOTO THIA

4.5

0,5

18

Iloka3arenbHEIC U J0ra-
pI/I(bMI/I‘lCCKI/Ie HCPABCHCT-
Ba.

4.5

0,5

19

TpeyrolbHUK U OKPYXK-

4.5

0,5




HOCTB.

20

PanmonanbsHble 1 Uppa-
MOHAIbHBIC HEPABEHCTBA.

4,5

05

21

3amaym SJKOHOMHYECKOTIO
COJICpKaHUs Ha ONITUMH3a-
LIMIO.

4.5

0,5

22

Cucremsbl ypaBHEHUH U He-
PaBEHCTB C MapaMeTpamu,
cofieprKallye ypaBHEHUE
OKPY)KHOCTH.

4.5

05

23

PaccTosHuEe OT TOUKH 110
npsimoit. Paccrosnue ot
TOYKH JIO TJIOCKOCTH.

4.5

05

24

O0600meHne MPOHIEHHOTO
Marepuana. [lonroroeka k
KOHTPOJIBHOH paboTe.
IIpoBepka 3HaHuUM

55

05

KonTponshas
pabota Ne 3

25-34

Monyas 4

39

11

26

25

Pazbop koHTpOIBEHOI pa-
60161 Ne 3. YpaBHeHus u
CHUCTEMBbI ypaBHEHUH C T1a-
paMeTpamMu.

26

HepageHnctBa u cucteMbl
HEpPaBEHCTB C apameTpa-
MH.

27

MHOroyronbHUKHU U OK-
PYKHOCTb.

28

[lepBoobpaznas pyHKIHN.
OnpeneneHHbIA HHTETPAT

29

Paccrosinue mexy ckpe-
LIMBAIOIIUMHUCS IPSIMBIMHU.

30

Kpyrueie Tena: nummnap,
KOHYC, 11ap

31

[ToBTOpEHUE PONUIEHHOTO
MaTepHaa 3a BEChb KypC.

32

O60011eH1Ee IPOHIEHHOTO
MaTepuana.

55

33

[ToaroroBka K KOHTPOJIb-
Hol pabote. [IpoBepka
3HaHUU

Kontponbnas
pabora Ne 4

34

Pa36op KoHTpOIBHOI pa-
601s1 Ne 4. TToBTOpeHue
HPOMJIEHHOT 0 MaTepHuaa.

Hroro, ak.uac.

150

41

95

14

Yueono-nemoouueckoe u unghopmayuonnoe obecneuenue
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OTKpbITHIE 00pa30BaTeIbHbIE PECYPChI:

1. O6pa3oBarenbHbIi OPTAN 151 TOATOTOBKH K SK3aMeHaM - https://ege.sdamgia.ru/

2. OtkpeiThii OaHk 3amanuii EI'D - https:/fipi.ru/ege/otkrytyy-bank-zadaniy-ege

3. O6pa3oBatenbHbIil TOPTAJ AJIsl HOATOTOBKH K 3k3ameHam — https://www.time4math.ru/ege

Ouenounvie u memoouuecKkue Mamepuaivl
Konmponwvuaa paboma Nel

1. Tun 3 Ne 630090 B

N 3

O06BEM nepBoro NUIMHIPA paBeH 6 M~. Y BTOPOTo LWJIMHAPA BBICOTA B JIBA pa3a MEHbIIE, a PaJuyC OCHO-
. . 3

BaHUsI B TpU pasa Oosblie, yeM y nepBoro. Haiiau 06béM Broporo munusapa (B M°).

2. Tun 8 Ne 517153 B

=Y

Ha pucynke nzobpaxenst rpaduk dpynkiwn y = f (X) u kacarenbHas K
HEeMy B TOuKe ¢ abcumccoii Xo. Haiiqure 3HaueHune npousBoaHor GpyHkuu f (X) B Touke Xo.

3. Tun 10 Ne 115027 B

Paccrosaue mexay npuctansamu A u B paHo 105 kM. 13 A B B 1o Teyenuto peku oTnpaBuics mioT, a
yepe3 1 yac Bcien 3a HUM OTIIPaBWIIACH SIXTa, KOTOpasi, MpUOBIB B MyHKT B, ToT4ac moBepHyna 00paTHO U
Bo3Bpartuiach B A. K atomy Bpemenu minot npouten 40 km. Haliiure ckopocTh SIXTHI B HEMTOBHKHON BO-
7ie, €CIIN CKOPOCTh TEUECHUs peku paBHA 4 kM/4. OTBET HaliTe B KM/4.


https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://www.time4math.ru/ege
https://ege.sdamgia.ru/problem?id=630090
https://ege.sdamgia.ru/problem?id=517153
https://ege.sdamgia.ru/problem?id=115027

4. Tum 12 Ne 132075 B

y=1,5x* —45x+162Inx — 9.

Haiinute TOuky MUHUMYMa (YHKIIMA

5. Tun 14 Ne 628135 B

B npsamoyronsHoMm napautenenunene ABCDA;B;C;D; u3secthsl pedbpa BC = SuAB = AA; = 8,Mu
N — cepeaunnl pedep CD u A4; coorBercTBeHHO. [II10CKOCTh o0 IpoxoauT yepe3 Touku M u B u mapain-
nenbHa npsimoii CDy.

a) Jlokaxwure, yro npsimas DN mapasnensHa MIocKoCcTH a.

0) Haiigure paccrostane mexay npsmeiMu C1D u BD;.

6. Tum 16 Ne 515728 B

15-ro ssHBaps TIaHUpYeTCS B3ATh KpeAUT B OaHke Ha 18 MecsieB. Y cioBus ero Bo3BpaTa TaKOBbI:

— 1-ro ynca KakJ0T0o MecsIia 0T Bo3pacTaeT Ha 2% 1Mo CpaBHEHHIO C KOHIIOM MPEABLIYIIEro MecsIa;
— €0 2-r0 110 14-¢ 9ncio Kaxa0oro Mecsia HeoOX0AUMO BBIIIATHTh YacTh JIONTa;

— 15-T0 yncna KaxI0To MecAIa TOJT JOJHKEeH OBITh Ha OJHY H Ty K€ BeJTMYNHY MEHbIIIe goira Ha 15-¢
YHCJIO MPEBIIYIIEro MecsIa.

CKOJIBKO MPOLIEHTOB OT CyMMBI KpeIuTa COCTABIISIET 00Iasi CyMMa JIEHET, KOTOPYIO HYXHO BBIIUIATHTh
0aHKy 3a BECh CPOK KPEIUTOBAHUS?
Konmponvnaa paboma Ne2

1. Tum 1 Ne 27582

ay C

A B Haiigure muiomas kBaapara, €Ciiy €ro AMaroHaib paBHa 1.

2. Tun 4 Ne 286321 B
B c6opHuke Ouneror o marematrke Bcero 20 Ouseros, B 13 u3 HUX BcTpedaercs Bompoc mo teme "[Ipo-

n3BoAHas". Haiiiute BEpOATHOCTD TOTO, UTO B CIyYailHO BRIOPaHHOM Ha SK3aMeHe OMIeTe MKOIbHUKY
He JocTaHeTcs Borpoca 1o teMe "[IponsBognas’.

3. Tun 5 Ne 509337 B


https://ege.sdamgia.ru/problem?id=132075
https://ege.sdamgia.ru/problem?id=628135
https://ege.sdamgia.ru/problem?id=515728
https://ege.sdamgia.ru/problem?id=27582
https://ege.sdamgia.ru/problem?id=286321
https://ege.sdamgia.ru/problem?id=509337

- .
Ha nuarpamme Ditniepa nmoka3ansl coObiTust A u B B HeKoTOpOM
))3MO)KHBIX 3JIEMEHTAPHBIX COOBITHII. DIIeMEHTapHBIC

CITy9aitHOM 3KCTieprMenTe, B KoTopom 16PHdR
— YCIIOBHYIO BEPOSITHOCTE COOBITH B ipu ycrmosun A.

coOBITHS MOKa3aHbl Toukamu. Halinure

4. Tun 6 Ne 13375 B

e V3

COS ? = T .
B oTBere 3anmiiTe HanOOMBIIHIA OTPHUIIATENBHEIIN KO-

Haiinute KopeHb ypaBHEHUS:
pEHB.

5. Tun 7 Ne 63763

34sin 100°
sin260°

Haitnure 3HaueHHEe BBIpaKEHUA

6. Tun 11 Ne 642371 B

' Ay

flx)= ax2+bx+cH

Ha pucynke nzo6paxensl rpaduku QyHKImi
4 (x) =kx+d JKOTOpBIE Tepecekatorcs B Toukax A u B. Haiinure abcumecy Touku B.

7. Tun 14 Ne 509423
B mupamune DABC npsimble, copeprkarue pedbpa DC u AB, nieprieHIMKyIsSIpHBIL.

a) IloctpoiiTe ceuenne MIOCKOCTHIO, MPOXoasiIel yepes Touky E — cepenuny pedpa DB, u napannens-
Ho DC 1 AB. JIokaxxuTe, 9TO TIONTYYMBIICECS CEUCHUE SBISIETCS MPSIMOYTOIBHUKOM.

0) Haiigure yron Mexay IuaroHajissMy 3TOT0 npsiMoyroyibHuka, eciu DC = 24, AB = 10.

8. Tun 19 Ne 644847 B

3 naps! HaTypaibHbIX ancen (a; b), rne & = b3 OJIMH X0 Toxy4aroT mapy (a+b; a—b).


https://ege.sdamgia.ru/problem?id=13375
https://ege.sdamgia.ru/problem?id=63763
https://ege.sdamgia.ru/problem?id=642371
https://ege.sdamgia.ru/problem?id=509423
https://ege.sdamgia.ru/problem?id=644847

a) MO)KHO JTM 32 HECKOJIBKO TaKHX X0JI0B osry4nTh u3 napsl (100; 1) mapy, Oombliiee 4uciIo B KOTOPOit
paBuo 400?

0) MOHO J1 3a HECKOJIBKO TaKuX X070B moay4uTh u3 napsi (100; 1) mapy (806; 788)?

B) Kakoe HanMeHblIiIee a MOKET ObITh B miape (&; b), 13 KoTopoii 3a HECKOIBKO X0I0B MOKHO TTOJIYYIHUTh
napy (806; 788)?

Konmponvnuaa paboma Ne3
1. Tun 1 Ne 52449 B

-~ \\\ .'l
",
X L
— Panunyc okpy>XKHOCTH, ONIUCAHHOM OKOJIO MPAaBUJIBHOTO TPEYTOJIbHUKA, PaBEH
42/3

"‘Haiigute CTOpOHY 3TOr0 TPEYroJbHUKA.

2. Tun 6 Ne 505143 B

1 10_3X

Haiinute kopeHb ypaBHEHUS

3. Tun 9 Ne 513938 B

2t

V = V9 COS —,
I'py3 maccoii 0,15 kr xonebneTcs Ha pykuHe. ETro cCKopocTh U MEHSIETCS 110 3aKOHY T
rae t — Bpems ¢ MOMeHTa Hauasa Kosebanuii, T = 2 ¢ — nepuos Konebanuii, V0 = 0,4we. Kunern-

2
mvuv
E = =

yeckas 3Heprus E (B mkoyisix) rpysa BeIUUCIIETCs 110 hopMyIie rjae M — macca rpysa B
KIJIOTPaMMax, U — CKOPOCTh I'py3a B M/c. HaliinTe KHHETHYECKYI0 SHEPTHIO I'py3a uepe3 12 cexyH/1 mo-
ciie Havana kojebaHuii. OTBET NalTe B JHKOYIIAX.

4. Tun 14 Ne 517181 B

B o/1HOM OCHOBaHUMH NPSIMOTO KPYTOBOTO IIJIMH/PA C BBICOTOM 3 U painycoM OCHOBaHUS § MpoBeieHa

xopaa AB, paBHas painycy OCHOBaHHUS, a B IPYTOM €ro OCHOBaHWU mpoBenéH auameTp CD, neprienan-

kymsipubiid AB. [Toctpoeno ceuenue ABNM, npoxoasiee uepes npsimyro AB nieprieHIuKyIsspHO TpsMOit
CD rak, uto Touka C v IeHTp OCHOBaHUS MWIIMHJIPA, B KOTOPOM IpoBenéH nuameTp CD, nexar ¢ omHON
CTOPOHBI OT CEUEHHUSL.

a) Jlokaxkurte, YTO TUATOHAII 3TOTO CEYCHUS PaBHBI MEXTy COOOM.

0) Hatinure 06bpéM mupamuast CABNM.

5. Tun 15 Ne 508392 B


https://ege.sdamgia.ru/problem?id=52449
https://ege.sdamgia.ru/problem?id=505143
https://ege.sdamgia.ru/problem?id=513938
https://ege.sdamgia.ru/problem?id=517181
https://ege.sdamgia.ru/problem?id=508392

log%(3x —1)+ log%x—l 2—log,(3x— 1)2 —logs, 14+2<0.

Pemmre HCPABCHCTBO
6. Tun 18 Ne 501713
HaI'/'I}lI/ITe BCC 3HAUCHMUA a, IIPU KAXKIOM U3 KOTOPLIX YPABHCHUC

P (a—3)=x+3—al+]xta—3

HMeeT SINHCTBEHHBIN KOPECHB.

Konmponwvuaa paboma Ned
1. Tum 1 Ne 20747 &

C

65
(A = ——.
A B B tpeyronsauke ABC yron C pasen 90°, AC =3, 4+/65 Haiinure
AB.

2. Tum 2 Ne 644849 B

— —
—

g. b
Ha KOOPpANHATHOU ITJIOCKOCTH I/I306pa)KeHI>I BCKTOPBI an 'HaI/I,E[I/ITe CKaJIIPHOC IMPONU3BCACHNC

YA

3. Tum 8 Ne 323477 ﬁ

Ha prcynke n306paéH rpapuk HeKoTopoit byHKImH Y — f ()C) *OyHKIHA


https://ege.sdamgia.ru/problem?id=501713
https://ege.sdamgia.ru/problem?id=29747
https://ege.sdamgia.ru/problem?id=644849
https://ege.sdamgia.ru/problem?id=323477

1 51 7
F(x)=—=x’ + —x> —42x — —
5 10 11 — onnawus epBooOpa3HbIX (pyHKIMN f ()C) * Haiigute muto-
YA
F. o : \'\_\
r'rf b }_
a1 3akpamensHoii gpurypst. 7 10- -

4. Tun 9 Ne 41177 B

HekoTopas KOMIIaHHs POJIAET CBOKO MPOAYKIIMIO 10 1ene P = 400 pyO0. 3a enuHUILY, IEpEMEHHBIE 3a-
TpaThl HA MPOU3BOJICTBO OJAHOW €AMHUIIBI MPOAYKIIUH COCTABISIOT U — 200 PYO., IOCTOSIHHBIE PACXO/IBI

NPEONPUSITHS S =500 000py6. B MecsL. MecsiuHas onepauroHHas IPUObUTh TPEATIPUATHS

(8 py61sx) Bramciserest 1o popmyie 71(G) = ¢(P — V) — f.Onpenenure mecsanstit 06sem mpous-

BOzICcTBa ( (€IWHUI] MPOAYKIIMHN ), IPH KOTOPOM MECSIIHAs OTNlepalnOHHAS IPUOBLIH IPEIIPUATHS Oy IeT
pasua 1 000 000 py6.

5. Tun 13 Ne 656573 B

3
sin”(x+ 7) — cos (—; —x) =0.

a) Pewrnre ypaBHeHHe

0) HaiinuTe Bce KOpHU 3TOr0 ypaBHEHUs, NPUHAUIEKALIIE OTPE3KY |:

6. Tun 14 Ne 624603 I

B nipaBunbHoii wetsipexyronbHoii npuzme ABCDA;B,C;D; ¢ pebpamu AB = BC = 6, AA; = 12 touku M
n K — cepeaunnsl AB u BC coorBercTBenHo, Touka N jexut Ha pedpe BB,, mpuuem BN = 6. Uepes Tou-
ky D npoBenu mmockocTs o napajuieabHo tuiockoct KMN.

a) Jlokaxkurte, 4TO IIOCKOCTh 0L IPOXOAMT uepe3 Touku A u Cy.

0) Haiinmure paccrosiare mexay tiockoctssmu KMN m a.

7. Tun 15 Ne 511555 B

Pemnre HepaBeHCTBO: log,. (2)6 + 3) < L.


https://ege.sdamgia.ru/problem?id=41177
https://ege.sdamgia.ru/problem?id=656573
https://ege.sdamgia.ru/problem?id=624603
https://ege.sdamgia.ru/problem?id=511555




