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1. O0mme mosoxeHNst

1.1. KonrponbHo-ouenounsle cpeacrBa (KOC) mpenHasHaueHbl A KOHTPOJIS M OLEHKU
0o0pa30BaTeNbHBIX JOCTI)KEHUH OOYydYalolIUXCsl, OCBOMBIIMX MPOTrpamMMmy y4eOHOMH
JUCLUIUINHBI «MaTemaThuka.

1.2. KOC BKJII0OYaOT KOHTPOJbHBIE MaT€pUaNbl ISl MPOBEIEHUS TEKYIEro KOHTPOJS H
MIPOMEXYTOUHOM aTTecTalu B popMe 3K3aMeHa.

2. OcBoeHMe YMeHMI M YCBOECHHME 3HAHUI (meKyujuti KOHMpo.v):

OcBoeHHbIE yMEHUsI, IMoka3aTe/u OllEHKHU pe3yabTaTa dopma
YCBOEHHbIE 3HAHUS 3a/IaHUi
s
MPOBEPKHU
1 2 3

YMerh:
— BBIIOIHATL apu(pMETUUECKUE JeiicTBus [BbINoNHeHHE apudMeTHdecKux aeicTsuii| MnauBuyans
HaJ YUCJIaMH, CoYeTas YCTHbIC U [HAl  YHCIIaMH, COYe€Tas  YCTHBIC M| HbIC 3aJaHHUs

MUCbMEHHbIE MIPUEMBI; HaXOJUTh [MMCbMCHHBIC IIPHCMBI.
NpUOJIMIKEHHBIE 3HAYEHHWs BEIMYMH M |HaxokJeHue NpHOIMKEHHbIX 3HadeHuii| IIpakTuueckue
MOTPEIIHOCTH BBIYMCIICHUM BEIMYUH M TOTPEUIHOCTEH BBIYMCIICHUM | paOOThI
(abcomoTHass M OTHOCH-TENIbHas); (a0COIIOTHOM u OTHOCHUTEJILHOMN);
CPaBHHMBATh YUCIIOBBIC BHIPAKCHUS; CpaBHEHUE YUCIIOBBIX BbIpakeHuil. | CamocTosiTenb
— HAXOJWTh 3HAYCHMS KOPHS, CTEIeHH, [HaXOXJIeHHEe OMMUOOK B MpeoOpasoBaHUsAX | Has paboTa
norapudma, TPUTOHOMETPHYSCKHUX H BBIYMCICHUAX.
BBIpa)KEHUH Ha OCHOBE ONpeseNeHHs, [BbIYMCICHHE W CpaBHEHHE  KOpHeid,| Maremartnuec
HCHOJIB3YS npu HEOOXOIUMOCTH [BBIIIOJIHCHUEC IIPUKUJIKK 3HAYCHUSA KOPHA. KUW TUKTaHT
HUHCTPYMEHTAJIbHBIE cpenctaa; [[[peoOpazoBaHue YUCIOBBIX M OyKBEHHBIX
MOJIb30BATHCS MPUOIMHKEHHONW OLIEHKOM BBIPAXKEHUH, COZEpKAIMX  paJMKaibl,| TecThl
IIpU IIPAKTUYECKUX pacyueTax, CTCIICHHU, aorapumsl,
 BEITIOJIHSITE npeo6pasoBanms [[PUTOHOMETPUIECKHE byHKIHH. KonTposbHas
BBIDAKCHMH,  mpuUMeEHssi  (opMy:ibl, [BPIMOIHEHHE PAcyeToB IO dbopmynam, | pabota
CBSI3aHHBIC CO CBOMCTBaMH CTemeHei, COACPKaIuM paavKalel, CTCIICHH,
norapupMoB, TPUTOHOMETPUUECKUX jlorapudmsi, TPUTrOHOMETPUICCKUC
yHKUMiL; (bYHKIIMHM, OCYIIECTBISIE  HEOOXOJIMMBIE

- BLUMCIATH  3HAUeHHEe (yHKuuM 1o [1OACTAHOBKH M MPEOOPa3OBAHK.
3a/laHHOMY 3HAa4€HHIO apryMeHTa IpH OYKBCHHBIX ~ BBIDOKCHHi,  COACPHKAIINX

pPa3IIMYHBIX CIIOCOBaX 3ananus CTCTICHH, IPUMEHSISI CBOHCTBA.
DyHKIHH; Onpenenenue  obmacTh  JOMYCTUMBIX

BHAUEHUH JIOrapu(pMHUECKOro BbIpaKEHUS,
MppPaLMOHATIBHOTO, JPOOHO-PALNOHATIBHOTIO
BBIPAKECHU.

— ONpPEHEIATh OCHOBHBIE CBOICTBa
YHUCIOBBIX (YHKIMH, HUIIOCTPUPOBATH
UX Ha rpauKax;

— CTPOUTH IpauKu U3YUYEHHBIX (YHKIIUH,
WUTIOCTPUPOBATh MO IrpauKy CBONCTBA
JJIEMEHTAPHBIX (QYHKIIMIA;

— HUCIOJIb30BaTh TMOHATHE (QYHKUHUU IS
ONMCAaHUA M aHalu3a 3aBUCUMOCTEH

[TocTpoenue u mpeobpazoBaHue rpapuKoB
(yHKIIMI Ha OCHOBE 3HAaHUN CBOWCTB
COOTBETCTBYIOLINX (DYHKIIUH.

BCJIIMYHH,
’ Haxoxnenre nporu3BOJHBIX 3JIEMEHTAPHBIX
— HaXOJAWTb MPOU3BOAHBIC J3JICMCHTAPHBIX (I) KL[I/Iﬁ
yHKLMi; i

— HCIIONB30BAThb  INPOU3BOJHYKO  JUIS
U3y4yeHHs  CBOMCTB  (yHKIMHA U
MOCTPOEHUS IpaUKOB;

— IPUMEHATH MIPOU3BOJHYIO JUTS
IIPOBEICHUS NPUOINKEHHBIX
BBIUNCIICHUH, pemars 3a1a4u

[IprumeHeHue MIPOU3BOAHOMN ans
McclieoBaHUs  (DYHKIHUHU,  TIOCTPOCHUS
rpaduka, TPUOTUKEHHBIE BBIYUCIICHHUS,
peeHus MPUKIIATHBIX 3a1aq Ha
HaXO0KJIeHUEe HanOOJIbIIEr0 ¥ HANMEHBIIIETO
BHAUYEHUs! QYHKIUU




IPUKIIAJHOTO Xapakrepa Ha
HaXO0KIEeHUE HauOOJIBLIETO u
HAauMEHBIIIETO 3HAUCHUS;

— BBIUMCIATH B IPOCTEHIIMX CIIydasx
IUIOINAAN U O0BEMBI C UCIOIb30BAHUEM
OIIPENIENIEHHOI0 UHTErPaa;

— pelaTh paloHaJbHBbIE,
IIOKa3aTeNbHbIE, JorapupmMuyecKue,
TPUTOHOMETPUUECKHE YpaBHEHU,
CBOJALIUECS K JUHENHBIM u
KBaJpaTHbIM, a TaKKe aHaJIOTHYHbIE
HEPABEHCTBA U CUCTEMBI;

— WCIONB30BaTh  rpaduyeckuii  MeToJ
pellieHys ypaBHEHUN U HEPABEHCTB;

— u300paXkaThb Ha KOOpJAUHATHON
IUIOCKOCTH peleHus YPaBHEHUH,
HEPaBEHCTB U CUCTEM C  JIBYMs
HEU3BECTHBIMY;

— COCTaBJISITh W pellaTh YpPaBHEHUSA U
HEPaBEHCTBA, CBA3BIBAIOLINE

HEU3BECTHBIE BEJIMYUHBI B TEKCTOBBIX (B
TOM 4YHUCJIC HpI/IKJIaI[HI)IX) 3aJaydax.

— pemaTh MpOCTelIINe KOMOWHATOPHBIC
3a/la4l METOJOM Iiepedopa, a Takke ¢
UCIIOJIb30BAaHUEM M3BECTHBIX (DOPMYIT;

— BBIUHCIATH B MPOCTEUIINX CIIydasx
BEPOATHOCTH COOBITMM Ha OCHOBE
MOJICYETa YKCIa HCXO/I0B;

— pacro3HaBaTh Ha YEPTEXKAX U MOJEISIX
IIPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH
TpEXMEpHbBIE 00OBEKTHI c 170.¢
OTMUCAHUSIMHU, U300PKCHHUSIMU;

— ONKCHIBATh B3aUMHOE PAaCIOJIOKEHUE
IPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

— AHAIM3MPOBATH B MPOCTEHIIMX CIIydasx
B3aUMHOE pAaCIIOJIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

— I/1306pa)KaTI> OCHOBHBIC MHOTOTpaHHUKHU
U KPYTJBIC TEJa, BBIINOJHATH YCPTCIKU
10 YCIIOBUSM 3ajay;

— pemiaTh IUTAHUMETPUYECKHE u
npocTeiiune CTEpEOMETPUUECKUE
3a1aun Ha HaXO0XJACHHE

FeOMeTqueCKHX BCIIMYNH (}IJ'II/IH, yFJIOB,
Iomasnei, o0beMoB);

— HCIIOJIb30BaTh pH pelIeHnn
CTEPEOMETPUIECKUX 3a1a4
HHaHI/IMeTpI/I‘—IeCKI/Ie q)aKTBI " METO/JIbI,

— TPOBOIUTH IIOKa3aTeIbHEIE
paccyXJIeHUs B X0JIe pEIIeHHs 3a/1a4;

CocTaBiieHUe ypaBHEHHs KacaTelIbHON B
00111€M BHUJIE C TOMOIIBIO TPOU3BOAHOM.

HaxoxaeHne nepBooOpa3HOi PyHKITHIA.
Bbluncnarh B NPOCTEMIIMX — CIydasx
[UIOIIAAX M OOBEMBI C HCIOJIH30BAHUEM
OIIpeIeIEHHOT0 UHTEerpaa.

Pemenne  CTENEHHBIX  MOKA3aTENbHBIX,
MppaLMOHAJIbHBIX, JTOTapuPMHUECKUX,
TPUTOHOMETPUYECKUX YpaBHEHUN

CBOZSAIIMECS K JIMHEHHBIM, KBaJpPAaTHBIM M
AHAJIOTUYHBIC HEPABEHCTBA U CUCTEMBI.
Pemenue YpaBHEHUH, HEPABCHCTB
rpaMuecKuM METOIOM.

Pemrenne 3aJa4 anre6pa1/1quKHM MCTOAOM.

PenieHre MpUKIAIHBIX 33/1a4 Ha CIOXHbBIC
[IPOLICHTHI.

PenieHre KOMOMHATOPHBIX 33124 METOJOM
nepedopa ¥ 1o MpaBHIly YMHOXKEHUSI.

Pemienue 3ama4 Ha BBIYUCIICHUEC
BEPOSTHOCTEH COOBITHIA.

Pemienne  mpakTHYECKHMX ~— 3aqad  Ha
00paboTKy YUCJIOBBIX JTAHHBIX,

BBIUMCIICHUE UX XapPAKTEPUCTHK.
BBIITOJIHEHNE TOCTPOCHUS YepTEKEN
300paxenue Ha pUCYHKax "
KOHCTPYHPOBaHUE Ha MOJEIISIX
NEPIEHAUKYIIPOB M HAKJIOHHBIX K
IJIOCKOCTH, IPSIMBIX, IapajuIeIbHbIX
[JIOCKOCTEH, YIIOB MEXAY MpsAMON U
[JIOCKOCTBIO 1 00OCHOBaHUE
[IOCTPOEHUS.

Pemenne 3a7a4 Ha
FEOMETPUYECKUX BEIUYHH.
AprymMeHTHpOBaHHE CBOMX CYXIEHUH O

BBIYHCJICHUC

B3aUMHOM PacCIOJIOKEHUN
IPOCTPAHCTBEHHBIX (QUTYD.
[TocTpoenue MIPOCTEUILNX CEUYEHUM

MHOI'OI'PAaHHUKOB, TCJI BpalllCHUA.
M300pa’keHre OCHOBHBIX MHOTOTPAHHUKOB
M BBIIIOJJHCHHUEC PHCYHKOB II0 YCJIOBHAM
3ajad.

Pemenne 3a1a4 Ha NOCTPOEHUE CEYEHUH,
BBIYMCIICHUE JJIUH, pPACCTOSHUM, YIJIOB,
MIoIaaei, 00beMOB.

3HAaTh.

— O 3HAQYEHMH MATEMaTUYECKON HAYKHU IS
pelieHusl  3a/Ja4y, BO3HUKAIOIIMX B
TEOPHUH M TMPAKTUKE; MUPOTY U B TO XKE
BpeMsi OrPAaHUYEHHOCTh IPUMEHEHUS
MaTEeMaTUYECKHX METOJIOB K aHAIN3y H

— Ilepeuncnenue  MoOCIEAOBATEIBHOCTU
JNEUCTBUM  IIpU  PEUICHUU  CHUCTEM
JIMHEWHBIX YPABHEHUN

— @opmynrupoBKa ONpeEACICHUN 5

NICPCUUCIICHUC CBONCTB CKaJIIpHOTO,

NupuBunyan
bHBIC
3aJaHus




WCCJICIOBAHHUIO TIPOIIECCOB U SIBIICHUH B
IPUPO/JIE U OOIIECTBE

O 3HAauYCHHE TMPAKTUKA U BOIMPOCOB,
BO3HHUKAIOIIUX B CaMOﬁ MaTEMaTUuKE IJIsd

dbopMupoBaHus u pa3BUTHUSA
MaTEeMaTUYeCKOW  HayKH;  HCTOPHIO
pa3BUTUS TMOHATHUSI YHUCIA, CO3/aHUA
MaTEeMaTU4eCKOro aHaJu3a,

BO3HUKHOBCHUS U PA3BUTHS T€OMETPUH
YHUBEPCAIBHOTO XapakTepa 3aKOHOB
JIOTUKU MAaTEMaTUYECKUX PACCYXKIACHUM,
WX TPUMEHUMOCTH BO BCEX O00JaCTIX
YEeJI0BECUCCKOM JICATCIHbHOCTH

O BEpPOATHOCTHOM  XapakTepe pas-
JUYHBIX  TPOIECCOB  OKPYXKAIOIIEro
Mupa.

BEKTOPHOT'O U CMELIAHHOTO
MIPOU3BEACHUS BEKTOPOB

DopmyIUpOBKa MPaBUII
nudpepeHIMpPOBaHNUsT U TIEPEUUCIICHUE
MIPOU3BOIHBIX OCHOBHBIX
ANIEMEHTAPHBIX (PYHKIIHHA

[Ipunoxenue OIIPEACIICHHOT O
MHTErpaja K BBIYUCICHHUIO IUIOIIAACH
IIOCKUX  ¢uryp, oOBeMOB  Ten

BpALLICHUS, ITYyTH, TPOUAEHHOIO TOYKOU
[lepeuncnenue TaOIUYHBIX WHTErPAIOB
- ®opmynIMpOBKA FEOMETPUUECKOTO U
MEXaHUYECKOI'O CMBICIIA IIPOU3BOIHON
®opMynHupoBKa KJIACCUYECKOr0
ONpeIeTICHUS BEPOSITHOCTH

[IpakTrnueckn
€ paboThI
Camocrosten
bpHas paboTa
KontponbHnas
pabota

JluarnocTuyeckasi KOHTPoJbHas padoTa

3. Kommiekr MarepuajioB s OUEHKH CHOPMHPOBAHHOCTH 3HAHUN M YMEHHUH IO
Y4eOHOM JUCHMIIUHE

BapuanTt 1
Ne i/ Texcr 3a1aHus BapuaHTbl 0TBETOB
1. 0,77
1. Buviuucnume : —2’ o % 2. g:255
0,4 3. 7,75
1. 0
2 Pemmre ypaBHeHue: 5 05
' 5x-5(x+3)=-15 -
3. x- moboe 9ncio
Haitgure 3HaueHnEe BBIPAXKEHUS U OTBET 3alUIINTE B 1. 0,45-10*
3. CTaHIApPTHOM BHJIE: 2. 0,45-10%9
(1,5-10%) - (0,3 -107) 3. 045-10°
1. 0
2+5 2. 1
4. 3nasn,umo f(x) = Wmmdume f(5)+ f(-5) g
3. =
5
Yxkaxute QyHKINH, TpadUKi KOTOPHIX HE MEPECEKAIOT OCh 1. 1),2)
5, | Aocmee 2. 1),3)
2
1)y=;; 2)y=2+4+3x; 3)y=x“—3x+5 3. 2),3)
Haiigute mapy uncen, KoTopas SBISETCS PEIICHHEM CHCTEMBI 1. (—4;1)
5 YpaBHEHHIA: 2. (4,-1)
' { x—y=5 1 -1
3x+y=11 3. (Z’ )
1. x=1;x=-5
7. Haiinure Hymn gyskimmn y = -x2 + 6x — 5 2. x=1;x=5
3. x=20;x=16
3ananus ¢ pa3BEPHYTHIM OTBETOM.
(Bvinoanume 3a0anus, peulenue oghopmume Ha 0OMOeIbHOM Jucme)
8 Pemnte 3anavy, BHIMOTHUB aHATN3 33724 (CXeMa, YepTEkK, pUCYHOK U T.J.)
' Cxopocts aBT00yca Ha 20 KM/4 O0JbIIIe CKOPOCTH TPY30BHKA. 3a 3 yaca aBTOOYC




Ipoexa CTOJBKO ke KMIIOMETPOB, CKOJIKO TPY30BHUK Mpoexalt 3a 4 yaca. Haiinure
CKOpOCTb aBTOOYCA U CKOPOCTh IPY30BHKA.

9x — x3
9. Pewiume ypaenenue: ~_3 =0
10 TIpu KaKoM 3HAYEHHH M CyMMa KBaJpaToB KOpHel ypaBHeHus x>+(2— m)X — m—3=0
' MUHHUMAaJIbHA?
Bapuant 2
Ne /i Tekcr 3ananus BapuaHTbl OTBETOB
1.81
L. Buviuucnume : —2’8 " % 2.82,5
0,4 3.8,25
Pemmre ypaBHeHue: 1.0
2. T—7(x-3)=21 2. x —mo00e YncIIo
3. HET penIeHus
y 1. 0,85-10%
3 Haiinure 3HaueHue BBIpa)KeI-;I/ISI u OTBCT83al'II/IH_II/ITe B 5 85108
crangaptHoMm Buze (1,7 - 107) - (0,5 -10°) 3. 0.85- 10°
1 16
4. 3nan,umo f(x) = 32 naioume f(7) + f(=7) 2. g
3. —
21
VYkaxure GyHKUUH, rpauKid KOTOPIX HE IEPECEKAIOT OCh 1 1),2)
5 a6cuncc':7: 2. 1).3)
2
1)y=—; 2)y=3+85x; 3)y=x*—2x+7 3. 2),3)
X
Haiigure napy uncen, KoTopas SBJISETCS PELICHUEM CUCTEMBI 1. (—41)
6 ypaBHeHI/iI/IZ 2 (4:1)
{ X*+y=5 3. (4;,-1)
x—6y=-2 Y
1. x=1;x=3
7. Haitaure nymu Gpysknmm y = 2x° - 8X + 6 2. x=2;x=6
3. x=-3;x=-
3anaHus ¢ pa3BEPHYTHIM OTBETOM.
(Bvinonnume 3a0anus, peuieHue ogpopmume Ha 0OmMoeabHOM ucme)
Pemmre 3a1a4y, BHIIOIHUB aHAIN3 33JauH (CXeMa, YepTEX, PUCYHOK U T.1.)
3 Ckopoctb MoTOLMKIUCTa Ha 20 KM/4 O0JIbIlIe CKOPOCTH BEJIOCUIIEIUCTA. 3a 2 yaca
' MOTOLUKIIMCT IPOEXAJ CTOJIBKO K€ KMIOMETPOB, CKOJILKO BEJIOCUIIEAUCT Mpoexal 3a
6 yacoB. Haliiure ckopoCTh Kax10To.
2 3
9, Pewume ypasnenue: Y_5 3_2x
10 IIpy KaKOM 3HAYEHHH M CyMMa KBaJIpaTOB KOpPHEH ypaBHEHHS X + 2mX + m — 1
' MUHHMMaJIbHA?
Bapwnanr 3
Ne n/n Texkct 3aganus BapuaHTsl 0TBETOB
1. 1
1. Buiuucnume : —1’ [ % 2. 01
0,2 3. 10
1. 0
5 Pemmre ypaBHeHue: 5 e TH0606 THCIo
' 10x (x - 4)-10x = 40 '
3. HET pemeHus
Haitnure 3HaueHne BBIPAXKEHUS U OTBET 3aIIUILINTE B 1. 0,26 1010
3. CTaHJApPTHOM BHJIC: 2. 2,6-10*
(5,210 - (0,5 -10®) 3. 02610




o2 1. 24
4. 3nas,umo f(x) = 22 naioume f(5) + f(—5) 2.0
3. 2
VYkaxute QyHKIUHU, TpadUKu KOTOPHIX HE MEPECEKAIOT OCh 1. 1),2)
5 aGCuHccs: 2. 1)
2
1)y=;; 2)y=-5x+3; 3)y=x*—12x+11 3. 1),3)
Haiinure napy yucen, KoTopas sIBISI€TCA PELICHUEM CUCTEMBI 1. (-1;2)
YpaBHEHUN: S e
6 {Zx +3y=4 : 052
x—y=-3 2;-1)
Ly 7 -1
X=giX=—
— " — 4
7. Haitnure nynu Gpysknun y = 3x2 - 2x — 8 2. Xx=2x= - 3
7
3x==:x=1
X=3X
3agaHus ¢ pa3BEPHYTHIM OTBETOM.
(Bovinonnume 3a0anusi, pewieHue oghopmume Ha OMOEIbHOM IUCme)
Pemmre 3a1a4y, BHIIOJIHUB aHAIN3 33/]auH (CXeMa, YepTEX, PUCYHOK U T.1.)
W3 nynkra A 1 B 0JHOBpeMEHHO HABCTpPEUy JIPYT APYTy BHIIUIM JBa MEHIEX0/a.

8. CkopocTb nepBoro Ha 1 kM/4 00JIbIIe CKOPOCTH BTOPOI'0, IO3TOMY OH IPUOBLI B
nyHKT B Ha 1 yac panblue, ueM BTOopoil B myHKT A. Haliiute ckopocTy Mmenexo1os,
€CJIM paccTosiHuE Mex Ay nyHkTamu A u B paBHO 20 kM.

7 4
9, Pewiume ypasnenue: 12 <13
10 IIpu KaKOM 3HAaUeHHH k CymMMa KBaapaToB KopHeil ypapHenus x> + (K +1)X +3K +1=0
' IIPUHUMAET HalMEeHblllee 3HaueHue?
Bapuanr 4
Ne i/ Tekcr 3amanus BapuanTsl 0TBETOB
1. 5
L. Buviuucnume : —3’ ot % 2. 05
0,8 3. 5,625
Pemure ypaBHeHue: L0
2. 9(3 - x)— 9x = 27 2. x- 1r060€e yKucio
3. HET pemeHus
HaiinuTe 3HaueHune BbIpa)keHUS U OTBET 3aIIUILNTE B 1 075 101
s | crasmpone, 2 7510
’ ’ 3. 0,75-10°
2, 5 1. 4
4. 3nan, umo f(x) = —naiioume f(1) + f(—1) 2.0
zx 3. 1
VYkaxure GyHKIUH, TpaUKU KOTOPHIX HE NMEPECEKAIOT OCh
abcrucc: 1. 1),2)
S. — 2. 2),3)
— . — . — 42 ’
Dy= P 2)y=3x+85;, 3)y=x“+5x+4 3. 1),3)
Haiinure mapy umcern, KoTopasi sIBISETCS pEIIEHUEM CHCTEMBI
ypaBHEHUIA: 1. (5;1)
6. {Zx +2y=12 2. (1;5)
x—4y=1 3. (-5;-1)
o 2 1 4
1. Haiigure nynu ¢pyHkuu y = 6x° + 5x — 4 1.x= E;X =-3




3amaHus ¢ pa3BEPHYTHIM OTBETOM.
(Bvinoanume 3a0anus, peutenue oghopmume Ha 0OmMoOeIbHOM Jucme)

Pemmte 3anavy, BBINMOTHUB aHATIN3 3374 (CXeMa, YepTEK, PUCYHOK U T.J.)
N3 ropona A B ropoa B, paccrosinue mexay kotopsiMu 120 kM, BeieXaan
OJTHOBPEMEHHO J1Ba Benocurieaucta. CKopocTh MepBoro Ha 3 KM/4 GOJIbIIe CKOPOCTH

8.

BTOPOTO, TIOATOMY OH IpUOBLT B Topoa B Ha 2 waca panbie. OnpeaenuTe CKOpoCTH

BEJIOCHUIICTUCTOB.

p 9x — x3

euiume ypagHeHue: ————— =

9. P x—3

IIpu kakoM 3HaueHnH kK cyMMa KBaJpaToB KOpHeil ypaBHeHns X - 2kx +3k—2 =0
10. IIPUHUMAET HAaUMEHbIIIEE 3HaUCHHUE?







KonTpoubsHnas padora Ne 1 no teme «KopHu, creneHu u jorapugmbn

Bapmuanr 1
-24. 06
1. 3anummwre BeIpaxkeHue M -m B BUJIE€ CTCIICHU
A) m*: b) m=3; B) m4; I m1®

1 1

pép3
2. YTIPOCTHTH BBIpAXKEHUE .

1 1 1 5
A) p°; B)ps; B) p?; I pé
3. YIpocTuTh BhIpaKeHHE Lo 1
11 (mz —n4J(m2 + n4l 1 11 1
A) M =n2; B) M7N% Bym*—né;  I)m-—n®
4. Haiinure 3Hauenue Beipakenus +/0,25—3/0,008.
A) 0,4; b) 0,1; B) 0,7; I o,3.
5. Coxkpatute apo0b 21
a3 _a3
1 a3 1 1 2 1
A) @ p)a*-1; p)a‘, ra’+l

log,16) - (log.36)

6. Haiinure 3HaYeHKE BBIPAKEHUS (

A) 12 b) 4 B)6 s
7. Haiinute 3HaueHUE BbIpaKEHUS 73 log5
A) 35 B) 30 B) 140 ) 28
log,8
8. Haiinure 3HaUEHHE BBIPAKEHUS logg, 8
A)0,25 B) 5 B)2 T)4
9. Haiigure 3HaUEHHE BHIPAKEHUS loge270 —loge7,5
A)2 B) -2 B) 0,6 T) 36
10. Pemnth uppanuoHaibHOe ypaBHeHHe VX — 9 = 4
A) 13; b) 25; B) 5; I')-5;5
11. Pemmre ypasuenue l0g,5(X—3) =-2.
A) 3,25 12.5) 7 B) 5 0,5

2 = —
12. Pemuth ypaBHEHHE log%[_ X +5x+7)= 1080,3(10X 7) .

Ax=1 g x=-7 B)X1:_7,X2:2 r) X=2
log, ,(x +3) +log, (x—3)=log, ,(2x 1]

13. Pemuth ypaBHEHUE .
A)X=-2 B)X1:_21X2:4 B) x=—4 N x=4
14. Beruucnure:

3/8-0,064 1) 0,8 2) 0,16 3)24 4) 0,008
3
40-25 1) 10 2) 1000 3) 100 4) 200
15. Beruncnure:
12 83
(2 5 . 25)
1) 2 2) 4 3)8 4) 9

[3241 : 32 jz
1) 2 2) 4 3) 8 4) 9



KonTpoubsHnas padora Ne 1 no teme «KopHu, creneHu u jorapugmbn

Bapmuanr 2
1. 3anummre BeIpaKeHUE m 35 . ml5 B BUJIE CTCIICHU
A)m?; b) m?; B) m>; I)m?'®
1 2

35
Vupocrute Boipaxerne P° P .
1 11 5

11 1 5
A) p?; B) p'®; B) p?; ) p®

11 11
3. YmpocTtute BbIpaskeHUE Lm‘l —n® j[m“ + HBJ.

: "
A) m_n y

4. Haiinurte 3HaueHue Beipaxkenue +/1,25—3/0,027 .
A) 1,3; b)0,1; B) 1,223; Iri1,2.
5. Ympoctuts apo0s ag L
1 1 1 2
A) a%;b) as—-1 a°-1; B) a’°;
log,25

6. HaiinuTe 3HaYCHNUE BRIPAKCHUEC logs5

A)S b) 2 B) 0,5 -2
o logs4
7. HaI/II[I/ITe 3HAUYCHHEC BbIPAXKCHHUC 9 R

A)36 B)12 B)-16 I)16

8. Haiizmute sHauenue Boipaenns 10857 - 108725
A)05 )05 B)2 T1)2"

9. PeluTh MPpAIMOHAIEHOE YpaBHEHHE VX — 5 = 7

1

B)m? —nd; B) m? —ns:

I) m—ns®

I) as +1

A) 12; b) 54; B) 5; I')-5;5

10. Haiinute 3HaYCHUE BBIPAKEHHS log, » 10— log;, 22
A)5 B)0,2 B) -1 I-0,1
11. Pemnre ypaBHEHHE Iogl (5— X) =-1
3
A)2 6) 4,5 B) 6 12
12. Pemnre ypasuenue log, (9x—2) = 4.

2

A)2 B) -2 B) 6 I)2;-2

2 — -
13. Pemmts ypaBHEHUE 10g0-3(_ X +ox+ 7] B 10g0:3(10x 7) .

A)X:]- B)X:—7 B)X1:_7’X2=2

14. Bermcmre; Yo 0129 1)1 2)2 3)25
¥0,064-27 1) 0,36 2)3.4 3)1,2 4) 0,012

25 11 %
15. Bsruuciure: 1) 2 2) 4 3) 8

1) 2 2) 4 3)8

F)X=2

4) 0,001

4) 9

4) 9



KonTpoabnas padora
MPAMBIE U ITIJIOCKOCTH B TIPOCTPAHCTBE
I BapuanT

Pemmte 3amauy.
1. Ha pucynke wusoOpakeHa IpaBWIbHas TPEYrojbHas
nupamuga SABC. Touku K, N, M — cepenunnl pedep SA, SB,
AB cootBerctBenno. Touka F genut pedpo SC B oTHOIIEHUH
1:3, cuuras ot BepmmHBl S. SO — HEPHESHAUKYISIP K
iockoctu ABC.
VYkaxute: a) npsaMyro, NapajuIebHYl0 Iockoctu ABC,
OTBET 00OCHYHTE;
0) mpsiMble, CKPEIIMBAIOIINECS C TIPSAMOi AB;
B) yrou HakioHa pedpa SC k mnockoctu ABC;
T') IMHEeWHBIN yros aAByrpanHoro yria SABC.

2. Tlmockoctn o wm [ mapamiensHbl. Yepe3 Touky O, BHE 3THUX IUIOCKOCTEH, IMPOBEICHBI JIBE
nepecekaromuecs npsiMbie a u b. Tpsmas a nepecekaer MmIOCKOCTh O B TOUKe A, MIIOCKOCThH 3 — B TOUKe Af,
a mpsMmas b mepecekaer miockoctd o U 3 B Toukax B um Bi coorBercTBEeHHO.

OA: OA1=2: 3, AB =10 cMm. Haiinure A1B1.

3. Yron Mexay miockocTsaMu o U 3 paBeH 30°; Touka A, nexaias B IIIOCKOCTH o,

ynajaeHHas oT miIockocTd 3 Ha 6 cM (puc. 2). Haligure paccTosHue OT TOYKH A 10

o Q
JIMHUM [IEPECEUEHUS TUIOCKOCTEH. Q A
II BapuanT

Pemure 3anauy.
1. Ha pucynke uzobpaxena nupamuga SABCD, y koropoit

ocHoBanue ABCD - mpsmoyroipHuK, a pebpo SA
PacIoyIoKeHO NEePIEHAUKYIISIPHO OCHOBAHHUIO.
Yerpipexyronpuuk ~ KLMN  —  cedeHue — mupamuisl

iockocThio. Touku N u K sBisiroTest cepenmaamu pedep SA
u SB coorBercTtBeHHO, a Touka M gmeaur pebpo SD B
oTHomeHNH | : 4, cauTas OT BEPIINHBI.
Ykaxure:
a) mpsIMbIe, TapaJlJIeNIbHbIE TNIOCKOCTH OCHOBAHUSI MUPAMUJIBI; OTBET O0OCHYHTE;
0) npsiMble, ckperuBatonecs ¢ npsimoit DC;
B) yrou HakioHa pedpa SD k miockoctu ABC;
I') IMHEHHBIN yrou AByrpaHHoro yrina SDCB.

2. Inockoctu o u B mapayiensHbl. Ha urockoctu B B3sthl Touku C u D, Tak 9ro
CD = 8 cm. Ha mutockoctu a B3sita Touka A u ipoenena npsimast AC. Uepes touky D u
touky M € AC u nexanryro BHe miockocTeil o M 3 mpoBeneHa npsMas DM, kotopas
nepecekaeT miaockoctb oo B Touke K. Haiinute nmuny orpeska AC, ecniu AK =4 cm, a
AM =3 cm.
3. Yron mexnay miockocTsiMu a U b paBen 30°; A € a; Touka A yjaneHa OT JUHUHU
nepecedenus miockocrert Ha 10 cum (puc. 10). Haligute paccrosinue ot TOUkKU A 10 TUIOCKOCTH 3.

Kputepun orieHnBaHus

3agada Ne 1 - 2 Gana; 3amada Ne 2 - 3 Oaya; 3amada Ne3 - 4 Oana
0-1,5 6amna - orenka "2"
2 -4,5 0Oamos - orenka "3"
5-8 0anos - orenka "4"
8,5 - 9 basioB - ortenka "5"

KonTtpoabnas padora
Tema. KoopanHaTtbl U 1eiicTBUS HAJl HUMH.

Bapmuanr 1
1. Haiitu paccrosinue ot Touku A (1;2;3) 10 Hauana KOOpAKHAT.
A) V12 ; 0) V13 ; B) V14 T) Ipyroil OTBET.

2. B tpeyronsauke ABC A(2;1;3) , B(2;1;5), C(0;1;1) . Haiitu nnmuny meauansr AM.
a) l; 0) 2; B) 2,5 ; r) 0,5; 1) IpyTOi OTBET.



3. Haiimure mymay BekTOpa AB ,ecmm A(-1; 1; -1) m B(-1;1;1)

A) J2 ; 0) 2; B) 2 J2 ; ') Ipyroi OTBET .

4. Kakas u3 Touek M sBisieTcst cepeannoit orpeska AB, ecim A(1;-1;-1), B(1;-1;1)?
AYM(2,-2,0); 0) M(1,-1,0); B) M(-1,1,1); T) IpyToi OTBeET.

5. Jlaunsie Bektopsl a (-2,2,-3) u 6 (3,1,2). Haiitu S= 2a + 36

a) (5,5,0); 0) (5,7,0); B) (4,5,-1); T') Ipyroi OTBET

6. Wnu neprieHaukynsipusl Bektopei a (2,3,6) , 6 (3,2,-1)

a)naa; 0) HeT; B) OTIPEICTUTH HEBO3MOKHO

7. Ilpu xakoM 3HaueHuu Bekropa z a (6,0,12) ué (-8, 13,z ) meprneHauKyISIpHbI.

a) -4; 0) 4; B) 5.

8. Y tpeyromsrauka ABC A(2,1,3), B(1,1,4), C (0,1,3). Wi nepnennuxysipasie Bekropa AB u CM |, rae
M — cepenuna AB?

A) na; 0) Her ; B) ONPEIETUTH HEBO3MOXKHO .
9. Maunnsie Bekropsl d (3,-1,2 )u 6 (-1,-5,7). Haiitu @ 6
A) 6; 0) 16; B) 22
10. Jans! Touku A(8,-2,5), B(2,3,7), C(-3,9,4), 1(3,4,2).PaBubl 11 BexTopsl AB u C/{ ?
A) ompenieIuTh HEBO3MOXHO ;  0) 1a;  B) HET; T) Apyroe
Bapuant 2
1. Haiitu paccrostuue Mexay Toukamu A (-1; 1; -1) u B (-1; 0; -2)
a) J2; 0)2; B)2 J2; T') Apyroi OTBET

2. B tpeyronsnuke ABC A (2,1, 3), B (2, 1, 5), C (0, 1, 1). Haittu nmuny meananst CM.
A) V12 ; 6)2 N2 B) V13; )10

3. Haiinure muiMHy BeKTOpa 0OA , rne O - Hauano koopauHat v A (1; 2; 2)

a)?2 0) 3; B) 4; ') Ipyroi OTBET

4. Haiitn xoopauHatel BekTopa, eciau A (0,1, -1) u B (1, 1,0)

a) (1,0, -1); 0) (- 1,2, 1), B) (1,-2,1) T) Apyroe.

5. Mannsie Bektopui d (4, -4,2) ug (3,2,2). Haittu =S = 0,5a + 26

a) (8,2, -5) 0) (8, -2,5) B) (8,2,5); T') Ipyroi OTBeT.

6. nepreHauKysspabie Bektopsl a (1,1, -2), 6 (2,2,2)

a) na; 0) HeT; B) OTIPENIETUTH HEBO3MOXKHO

7. Ilpu xakom 3Ha4eHuu z Bekropada (6,0,12) u 6 (z, 13, 4) nepneHIUKYISAPHEIL.
A)g; 0) 106; B) -8.

8. B tpeyronsunka ABC A (4,2,10), B (10 -2,8), C (-2,0,6). inu nepnenaukynspus sexropa AM u BC,
rae M - cepenuna BC?
A) na; 0) HerT; B) OIpENEIUTh HEBO3MOXKHO
9. Naunbiit BexkTop a (5,6,3). Haiitua a
A) -2, 0) 70; B) IPYTOi OTBET
10. Jlanusle Touku A (8, -2,5), B (2,3,7), C (-3,9,4), 11 (3,4,2) . PaBubl tu Bextopsl AB u JJC ?
A) na; 0) HeT B) ONPEJIETUTh HEBO3MOKHO; T) Ipyroe
Kpurepun onienuBanus
3agadya Ne 1 -10 mo 0,5 Oana
0- 5 6anoB - ornenka "2" 7 - 9 GaioB - orneHka "4"
5,5- 6,50a0B - orenka "3" 9,5-10 OanoB - orenka "5"

KonTtpoabHnas padora
Tema. OCHOBBI TPUTOHOMETPHH

1 Bapuanr ‘ 2 BapuaHr
1. HaiiT 3HaueHNe BbIpaKEeHUs

c0s43° cosl7° —sin43 sinl7° 1. c0s39° cos21°- sin39° sin 21°.

(0] o]
sin37° c0s23° +¢c0s37° sin 23° 2. 2005240°+31g135 3
2. 25in22,5%0522,5°. 3. ctg>Z +2c0s? 7 +5in? F
4 4




. . T 3T
3. sinz+2sin—=+Ccos—

2. IlepeBecTy rpalyCHYIO0 MEPY YIUIa B paIUAHHYIO.

18°, 40°, 112° 280°, 99, 75°

3. [lepeBectu pauaHHyio Mepy yria B IpajyCHYIO.

7 61 107 Tr 147 b7
859 18196 36
4. PelinTh TPUTrOHOMETPUUECKOE YPABHEHUE
L sin2x:—% 1. sin3x:—§
T V2 s
2. cos(x-3)=- 2. cos(x+x)=—
3. tgx=1 3. ctgx=-1
5. Peminth TpUroHOMETPUYECKOE HEPABEHCTBO.
1. sian% 1. cosx<—%
1 1
2. 1g< Ve 2. ctg=> Ne
3 Bapuanr ‘ 4 BapuaHt
1. HaliTu 3HaueHue BbIpaXeHUs
1. cos®cos® + sinZsin™ 1. c0s39° cos21°- sin39° sin 21°.
T A 7 2. c0s3Z + cosE
2. sin—+ sin— ' 8 8
9 9 ju , 7
. 1 gl z
N ctg%+25m(—%)—cos€ 3. 195 2¢08? 77 +5in 1

2. IlepeBectr rpajlyCHYIO MEpY YIJia B paJlaHHYIo.
25° 509, 100° 150°, 35°, 15°

3. IlepeBecTu paguiaHHYIO MEpY YIila B IPaJyCHYIO.

3t = 2% n o In
8'5'9 18’186’ 30
4. PelinTh TPUTOHOMETPUYECKOE YPAaBHEHUE

. _ V2 T _\/§ . _ﬁ m __1
1. sm3x——7 2. cos(x+§)-? 1. sm2x-2 2. cos(x 3)— >

1 2
-— 3. ctgx=-v3
3. tgx 5 g
5. Peminth TpUroHOMETpUYECKOE HEPABEHCTBO.
1 . 1
1. cosx =2 1. sinx < —-

V3

Kpurepun oniennBanus
3amanue Ne 1,4, 5 mo 1 6amy 3a Kax/1blii IPaBUIBHO PEIICHHBIA pUMEp;

Ne2, 3 - 1o 0,5 6ana 3a Kax/ablil NPaBUIBLHO PEIICHHBIN pUMep
0- 5 6anoB - ouenka "2" 7 - 9 Ganos - oreHka "4"

5,5- 6,50an0B - orienka "3" 9,5-11 GanoB - orenka "5"

KonTtpoabnas padora
Tema @yHKIMH, X CBOMCTBA U IpaguKHU

1 BapuaHT 2 BapuaHT

1. ITo nanHOMY rpaduKy onpenenuTh PyHKIHMIO, YKa3aTh Ha3BaHUe rpaduka u GyHKIUH.




Py O]

o] 3\ r¥

i
-_~o
v
—
v

2. HaiiTu 06s1acTh onpeaeieHust

_ 1 y=2Jx+1
 J3-5x—2x¢2

3. I[TocTpouts rpaduku GyHKIUHU, ONPEIACITUTHh YETHOCTh (HEUETHOCTD ).

1L y=|(x—-2)3-3| L y=|(x+1)%-1|
2. y=(xl+1)*+2 2. y=(xl-2)*-
1 1
3. y:m+3 3. y:m—l
3 BapuaHT 4 BapuaHT

1. Ilo nannomy rpaduky onpenenuts GyHKIHMIO, yKa3aTh Ha3BaHue rpaduka u QyHKIUH.

a) 0) B) 0) B)
[H1] V) ) ) [ NE N
4 4 ! 4
A 1 T ol 1 1
-1NQ 0
5 i \ A8 Y iy
7 of X | RV

2. Haiiti 06nacth onpeaeieHus

V- y=2x2 -9

X °+5x-7
3. IlocTponts rpaduku GyHKIIUN ONPEACTUTHh YETHOCT (HEYETHOCTB)..
1L y=|(x+1)3-3| 1L y=—|(x- nz+ﬂ
2. y=(xl-1)?*+2 2. y—(IXI+2)2
1
3. y=xT2+1 3'y=ﬁ_2
Kputepun orieHnBaHus
3amanue Ne 3 mo 2,5 Gay 3a npaBWJILHO BHITIOJIHEHHOE 33]1aHNUE;
Ne 2 mo 1 6any 3a npaBHIIBHO BBIMOJIHEHHOE 331aHUE;
Nel - o 0,5 6ana 3a kax/1plil MPaBUIBHO BHIMOJIHEHHOE 3aJaHKe
0- 5 6anoB - onenka "2" 7 -9 GaJyoB - ouenka "4"
5,5- 6,56a08B - orienka "3" 9,5-10 GasnoB - ortenka "5"

KounrtpoabHnas padora
Tema MHOrorpaHHMKH U Tejla BPallleHUs
Bapuanm 1.
1.ITmomamp ocHOBaHHS KoHyca paBHa 491 cm2,ero obpasyromast - 12 cm. Haiiaure BBICOTY KOHYcCA.

2. CTOpOHBI OCHOBaHMH TPABWIIBHOW YCEYCHHOW TPEYroJbHOW MHUpaMHIbI paBHA 3 ¢M U 6 cM, a OOKOBas
IpaHb HAKJIOHEHa K IUIOCKOCTH HMKHEro OCHOBaHMs nox yriaoMm 60°.Halimute BBICOTY yCe4eHHOMN

nmupaMubl.

3. OcHOBOJ IIPSIMOM TPEYTOJILHOM MPU3MBI CIIY’KUT IPSIMOYTOJIBHBIN TPEYTOJBHUK € KaTeTaMH 3 ¢M U 4 cM.

Bricora npusmsl 10 cm. Haliiure miomaas MojJHONH MOBEPXHOCTH.
Bapuanm 2.

1. lap pagumyca 6 cM mepecedeH IUIOCKOCThIO Ha PacCTOSHUM 3 cM OT UeHTpa. Haitgute mmomanb

CCUCHU.



2. OCcHOBOW TUpaMUIBI SBISICTCS PABHOOEIPEHHBIN TPEYTOJbHUK, Y KOTOPOTO OCHOBAaHUE U BHICOTA PaBHBI

o 8 cM. Bece 6okoBbIe pedpa HAKJIOHEHBI K OCHOBAHUIO MO/ YTIIOM 45° . Haiinute 6oxoBoe pedpo.

3. OcHoBoii nupamunabl siBisiercs pomMO ¢ octpeiM yrioMm 30 © u ctopoHoil 4cM. Berumcnants o0beMm
MpaMUIbI, €CIIHM JUIMHA €€ BBICOTHI 15 cM.

Bapuanm 3.

1. OceBoe ceueHue HWIMHApPA - KBaapar, AMAroHadb KOTOPOTO paBHA 4«/5 cMm. Haiinute miomans
OCHOBaHUS UJIMH/IPA.
2. OcHOBOIi UpaMUbI ABISETCS PABHOOEAPEHHBINA TPEYTOIbHUK, Y KOTOPOIO OCHOBAHUE U BBHICOTA PaBHBI

no 8 cMm. Bee 6okoBbie pedpa HaKIIOHEHBI K OCHOBAHUIO TOJT YIJIOM 45° . Haiigure GoxoBoe pedpo.
3. OceBbIM ceyeHHEM IIIMHIpA SIBISIETCA KBaJpaT co CTOPOHOH 8 cM. Brruncnure 00KOBYIO TOBEPXHOCTh
LWIMH]IpA.
Bapuanm 4.
1. Haiiure muiomaapr ceueHus mapa paauyca 22 ¢M IJI0OCKOCThIO, KOTOpasi HaXOJIUTCA Ha paccTosHuM 18
CM OT IIEHTpa II1apa.
2. OCHOBOII IPSMOI1 IPU3MBI sBiIsIeTCS poMO. Jlnaronanu KOTOpoi paBHBI § CM U 5 €M, BBICOTa paBHA 2 CM.
Haiitu ctopony ocHOBaHus.
3. OceBbIM cedyeHHEM WIIMHApA SBISETCS KBAApar, MIOMAnb KOTOporo pasHa 16 cm?.Brramcnure
MOJIHYIO TIOBEPXHOCTh LIMIUH/PA.
Bapuanm 5.
1. Bepmmnbl TpeyrojbHUKa Jexar Ha cdepe paauyca 13 cm. Haiinure pacctosiHue OT LEeHTpa cdephl K
IJIOCKOCTH TPEYrOJIbHUKA, €CJIM CTOPOHBI TPEYTOJIbHUKA paBHBI 6 cM, 8 cM, 10 cMm.
2. CTOpOHBI OCHOBaHMi MPaBUIILHON YCEUEHHOM TPEYroabHOM mupamMuabl paBHa 12 cm u 18 cM, a 6okoBas
rpaHb HAKJIOHEHAa K TUIOCKOCTH HIDKHETO OCHOBaHUsS Toja yriaom 45° Halaute BBICOTY YCEUEHHOM
MUPAMHU/IBL.
3. OcHOBO# mupaMubl ABISETCS poMO ¢ auaroHamsiMu 6 cM U 9 cm. Haiimure oObeM, eciu BbICOTa €€
paBHa 11 cm.
Bapuanm 6.
1. Paguychl ocHOBaHUI yCEYEeHHOT'O KOHYyca paBHBI 3 U 7 cM, a oOpasyromas - 5 cMm. Haliagute minomans
OCEBOI'0 CEYEHUS.
2. OcHOBaHME MUPAMHUJIBI - TPEYTOJIBHUK CO CTOPOHAMH 5 cM, 5 ¢cM U 6 cM, a BCe ABYTPAaHHBIE YIJIbl IPU
CTOpoHaX ocHOBaHUs paBHEI 1o 60°. HaiiiuTe IIHMHY BBICOTHI THPAMHIBL.
3. OcHOBOH MpsSIMOM TPEYroNbHON MPU3MBI CIYKHT MPSIMOYTOJIBHBIM TPEYTOJBHUK C KaTeTOM 5 CM H
runoTeHy3oi 13 cm. Bricota mpusmsl 8 cM. Halinure momaas moiHONH TOBEPXHOCTH.
Kpurepuu onienuBanus

3amgaga Ne 1- 1 0an. 3amadga Ne 2- 2 Oaza. 3amaua Ne 3 - 3 Gaia
0- 5 GanoB - onenka "2" 4 -5 Ganos - orenka "4"
3 -3,5 6ainos - orenka "3" 5,5-6 GanoB - orenka "5"

KounrtpoabHnas padora
Tema "IIpon3BoaHas u ee npuMeHeHnue'

1B. (2B (3B (4B
1.MccrnenoBaTh PYHKIUIO M TOCTPOUTH rpaduk
y=x°-3x | y=3x-x8 | y=x*- 4x? | y=x*- 418
2.Haiitu mpou3BoHy0 QyHKIMH
y=-x>+2x-3. y=x?-2x+3. y=3x?-6x+17. y=-3x*+6x + 3.
—x—3+2x—sinx —£+\/§—t x—x—3 —2—x4+2x‘3—c0s3 —2—x4+2x3+c05“
y=73 N y x22 9 3 |Y T3 Y= 16 1
— § _ X +1 _ 4x -3 _ 2_)(3
X+ 2 x5 x+1 X+1
210 (x-1) Vx. y=xsin(x) y= (2x2-3x)(4x+5)
(x* - %) (* + x);




3.HaiiTu ypaBHEHHE KacaTeIbHOM B TOUKE

y=3x% +2x — 4,a=2 flx) =2~ 3x + 5,a=-1. f(x)=x%, a=3; y=3x% — 2x — 4, a=
-1

Kpurepuu onienuBanus
3amanue Ne 1- 3 Gaa; No2 - mo 1 Gamy 3a Ka)ablid MPaBUJIBHO BHITIOJIHEHHBIN ipumep; Ne 3 - 2 Garna
0- 3,5 6ainos - orenka "2" 6-8 OaioB - orenka "4"
4-55 - ouenka "3" 8,5-9 OasnoB - ortenka "5"
Koutpoasnas padora
Tema "UHTerpan u ero npumeHenue'"

BapuauT 1. [Bapuaur 11}
1. Jna ¢ynkuuu f(x) nalinure nepsoobGpasHyio, rpaduk KoTopoii
NPOXOAUT Yyepes3 TOUKY A:
f(x) =2x>+x f(x)=3x"-5
A(1; ). A (-1; 3).
2. Beiuvcnure uHTErpan:

1 1
a) J‘(2)~;2 + 3)dx; a) -J.(3x2 —x)dx;
0 0

3.BeryucanTe miomaab GUrypebl, orpanuyeHHoi rpagpuxamu Gpyakuuii .
y=x,y=0,x=1,x=3. y=x,y=0,x=3,x=1.
y=x2,y=2x. y=x2—2x+3,y=0,x=0,x=2.
4.Hajigure 001uii BUJ NepBooOpa3HbIX AJ1s1 QyHKIMIA:

f(x) = 2sin3x; f(x) = 3cos2x;

f(x)=l+——l fx) =1+ ——

. 2
cos” 4x sin” 4x
5. HaiiTu nuiomaab 3al0TPUXOBAHHON (PUTypbl, H300pa’KEeHHON HA PUCYHKeE

vt T Y y=x2 +1
2 y=x+1
1
m?; B)4; B) 3; r)3‘1. i
8 8 ol 1 x
|
Ay Ly B) L. B) L, i,
Kpurepumn oueHuBanust 12 8 6 2
3ananme Ne 1,2 - mo 1 0amny; Ne3,4 - mo 2 0aay 3a
Ka/Iblii NPAaBWJIbHO|BBINOJHEHHBIN npumep; Ne 5 - 1,5 6ana

0- 4,5 6ay0B - oenka "2"
5-7 6as10B - ouenka "3"
7,5-9 6aJi0oB - ouenka "4"
9,5-11,5 6as0B - omenka "5"
KonTpoubnas padora
Tema «YpaBHEHHUS] M HEPABEHCTBA»

1 BapuaHT \ 2 BapuaHT \ 3 BapuaHT

1. PelunTh MppanoHaibHOE YPABHEHHE

\/4x-2+1/3x-3=1/x+1 | \[3x+5[2x+1=\/x+4 | \[3x+1+\/x+4=1/9-x




2. Pemuth noka3arejibHOEe YPABHEHHE

+ - + + +
23 63" 3% R ST 371 10-3%+3=0
3. Pemuth Jiorapupmuyeckoe ypaBHeHH e
2 3.2 2
-Ox+1 )= +2X -3x+1)= -3x+1)=
log 1_)((4x 9x 1) 3 Iogx+1(2x 2x -3x 1) 3 Iogx+1(x 3X 1) 1

4. PelliTh TPUTOHOMETPHUYECKOE YPABHEHHE

tg’x-tgx + 1 =0

| 1+7 cos?x=3 sin 2x

| 2 cos?x+cosx -6=0

5. PemunTh panmoHajJibHOEe YPaBHEHUE

(r=7)(x* ~4x-5) _,

1 12 1

2 + 2 =
X-=12X+36 36—Xx° X+6

25x-21  x-4 2x-3

x+1 2x° +5x—12  2x—-3 x+4
6. Peunth HppanmoHajibHOe HEPABEHCTBO
Jxi-1>1; Jyi-2% <1; V25— x? > 4

0- 4 6asoB - onenka "2"
4-6,5 0anos - orenka "3"

Kpurepun orieHuBaHuUsS
3amanue Ne 1 - 6 - mo 2 Gaia.

7-9,5 0aios - onenka "4"
10-12 6GanoB - omenka "5"

AJITEBPA. Temal Pa3zButne noHATHSA O YHCJIE
IIpoBepounasi camocTrosiTeJibHAasi padoTa

Pemnre HepaBeHCTBO 5X

P

x—2b=y’
)c2+y2 =16

Bapuanr 1.

—-7>7x-5.
Pemmure ypasrenue x2 — 10x +25 = 0.
Cpasuure 56,78 - 106 u 5,687 - 107.
Pemmre cucremy ypaBHeHUM:

6. Ilocrpoiite rpadhuk QyHKIMH y= 7X — 5 W HaWguTe, NMPU KAKUX 3HAYCHHUSX X 3HAYCHUS Yy HE

meHnbiie — 40,

7. MoropHasg 5ojka mpola MPOTUB TEYEHHUS PEKHM 8§ KM M BepHyJach 0OOpaTHO, 3aTpaTWB Ha
oOpatHbld yTh Ha 30 MHMH MEHbIE, YeM NpH JABWKEHUHM NPOTHB TedeHus. Hailaure ckopocTb
JIOJIKU B HETIOJIBUYKHOM BOJIE, €CIIM CKOPOCTh T€UEHHUS paBHA 4 KM/4.

4c* - 9x*
8. Cokparute 1poOb . 2¢ ~ 3%
9. Pemmre HepaBeHCTBO (X + 3)(x2—2x +1)>0
Bapuanr 2

1. Pemmre HepaBeHCTBO 3X — 8 > 8x — 3.
2. Pemmre ypaHenue x> — 14x + 49 = 0.
3. Cpasuure 4,567 - 109 n 45,76 - 108.
4. PemuTe cUCTEMYy YpaBHEHUI:

4x -3y =-1],
5 10x—4y =1.
6.

ooublie — 49.

[Toctpoiite rpadux GyHKIMM y= 6X — 7 ¥ HaWIWTe, MPU KAKUX 3HAYCHHUSIX X 3HAUYCHUS Y HE

7. MotopHas JoAKa MpoLUIa MPOTHB TeUeHHS peku 21 KM U BepHyJaach OOpaTHO, 3aTpaTUB Ha
oOpatHblii yTh Ha 20 MMH MEHbIIE, YeM MpH JIBWKEHUU NPOTUB TeueHusa. Haiigure ckopocTh
JIOJIKU B HETIOJIBMYKHOM BOJIE, €CII CKOPOCTh TEUEHUS paBHA 2 KM/U.




(e - &)

3
8. Coxparute 1po6b 6a(t ~a)

9. Pemmre HepaBeHCTBO (X + 3)(x2 —4x +3) <0

IIpoBepounas camocrosiTeJibHasi padora
"JleicTBUSI C KOMILIEKCHBIMM YHucJIaMu'’

Bapuanr 1.
1. BrimosauTe neicTBUS.

a)(2+30_(5+7o'6+4%
(2-3i)+(5+2i)

6) B+ (L—i)° +H1+i);

) ‘i/ 7-2i N 4 +14i
1+iv2 J2+2i

2. Pemte ypaBHEHUS.

a)X°—4x+5=0;

6)y:-6y+9=0.

—(8+2i).

Bapuanr 2.
1. BoimosiauTe nelicTBus.

6-+21)+(2-3i i
g+501é3—2%(%2+&%
6) i —(6+i) H2-3i);
) i/_2+2\/§i_5+\/§+i
2+iv3 25450

2. Pemite ypaBHEHUSI.
a)X°+6x+12=0;
6)y® — 12y + 16 = 0.

a)(

Tema. OcBoeHNEe NPaBUJI NPUHOJIHKEHHBIX BLIYNMCIEHUI IPU BLINOJIHEHHN YIIPAKHEHUI M pellleHuHu

IIpakTHyeckas padora

3a1a4

1. Haiitu uCTHHHBIC a0COIIOTHBIC MOTPEITHOCTH YHUCEIT:

2. ap=348,; a=347,289 3. ag=64,28; a= 64,32
4. a0=14,262; a=14,261983 5. a0=0,135; a=0,13512
6. a0=12487956; a= 12400000 7. ag=3,528; a=3,5281
8. ap=854000; a= 853997 9.a0=647398; a= 647500
2. 3anucaTth IPaBUIBHO CIEAYIOUINE MPUOIMKEHHBIE YHCTA:

flo==0,35; Aa=0,00005. 34. a= 163000 000; Aa = 500.

fp == 765 000; Aa = 5. 36. a; = 0,3700; Aa = 0,05.

fp = 278 000; Aa = 50; 38. ap=428; Aa=>5.

flo == 649,3; Aa=>5. 40. ao=172420; Aa = 0,05.

3. VYka3zartb MOTPEUTHOCTH pUOIM>KEHHBIX

| 4,510 13

4.3anucaTh NPaBUJIbHO CJelyolue NPpUOJIMKeHHbIe Ynciaa 1, yuuTbiBasi, UTo Aa = 500:

abCOIIIOTHEIE

CIIETYFOLITHX

14 ¢ 748 506

54. a=15400. 55. a= 24 300. 56. a = 2600.
87. a = 4000. 58. a = 600. 99. a =56 100.
60. a= 1700. 61. a =41 500. 62. a = 89 300.

5.0KRpYrJIuTh ¢ TOUHOCTHIO 10 (.01 ciaeaviomme yucja:

73.0,428. 74. 2,645. 75. 8,993.

76.16,452. 77. 25,689. 78. 81,341.

6. OKpPVYIJNTD ¢ TOYHOCTHIO 10 1 cieayonme Yucia:

85. 16,285. 86. 17,349. 87. 34,931.

88. 60,605. 89. 0,785. 90. 2,501.

7. ORpYrJanuThb ¢ TOUHOCTHIO 10 1000 ciaeaviomme yucjia:

94. 1835.
97. 10 428.

95. 4382. 96.
98. 72 356. 99.

64 975.
16 765.




100. 4172,035. 101. 6872,73.
8.0HDeHeJII/ITb I'PAaHUIbI OTHOCHUTECJBbHBIX HOFDeIHHOCTeﬁ JJIA CJACAVIOIINX
105. a 12,79; Aa o 1
107. a 792.3: Aa = 0,00 AL
YUCCJI:
9.

=
)

118. Hairu rpauuuny abébe
qUceJl

113. a-=

||-) U =

W ca

352.004: 0.0
ll_l’,]‘ﬁ £

145:5: e.fh ) 118. a 0 000.0:

10.I1pousBec
TH JeHCTBUSA ¢ HPUOJINKEHHBIMY YHCJIAMM:

120. 645,27 + 102,324 + 715,645 + 10,2.

121. 428,263 + 107,316 + 264,2 + 748,35.

122. 15.283 + 4,04527 + 8,253741 + 17,52.
11.HajiTu ¢ ToyHOCTHIO 10 0.01:

564,375 + 7489,296+114,206 + 748,601.
12. HaiiTu ¢ TounocTbio 100:

283,425+15 627,321 + 17 216,35.

172,350+ 113,215 + 712,305 + 546,554.

563 + 14 879 + 74 596 + 23 702.

IIpakTnyeckas padora
Tema. KommnjiekcHbI€ YHCJIa

1. BbInoJHHUTE CAMOCTOSITEIbHYIO Pa00Ty ¢ B3aMMOINIPOBEPKOI

CamocrosiTesibHas padoTa

1B

JlaHbl KOMILIEKCHBIE yncaa Z1 = 2 + 3i, 22 =5 —7i . HaiiTu:
a)z1 + 22; 0)71—122; B)Z1Z2.

2B

JlaHbl KOMILIEKCHBIE Yncaa Z1 = 4 + 2i, 22 = 6 — 5i . HaiiTu:

a)z1 +22; 0)z1-—122; B)Z1Z2.

2. TpeHUpPOBOYHbBIE YIPAKHEHUS. BHINOJIHAIOTCS yYallUMUCS B apax 3a pado4uMM MeCTaMu
(3agaHus GopMHUPYIOTCH U3 NPeJI0KEHHBIX HUKE) - 110 2 NepBbIX NpuMepa
3. BeinoJiHUTE CAMOCTOATEIBHO 10 BADHAHTAM .
1-8. IlpousBeauTe cjio’keHHe M BHIYUTAHNE KOMILIEKCHBIX Y CeI:

1) (3 +5i) + (7 - 2i).
2) (6 + 2i) + (5 + 3i).

3amanue Bapuant

3) (=2 +3i) + (7-2i). - 1 BapuanTt
4) (5-4i) + (6 + 2i). - 2 BapHaHT
5)3-21)+(5B+1i).- - 3 BapuanT
6) (4 +2i) + (- 3 + 2i). - 4 BapuaHT
7) (=5+2i) + (5 + 2i). - 5 BapuaHT
8) (=3 -5i) + (7 - 2i). - 6 BapuaHT

9-16. [Ipou3sBeaquTEe YMHOKEHHE KOMIIJIEKCHBIX YHCeJI:

9) 2 +3i)5-7i).  10) (6 + 4i)(5 + 2i).

3amanue Bapuant

11) (3-2i)(7 —1). - 1 BapuanTt
12) (- 2 + 3i)(3 + 5i). - 2 BapuaHT
13) (L -i)(1 +1). - 3 BapuanTt
14) (3 + 2i)(1 +1). - 4 BapuaHT
15) (6 + 4i)3i. - 5 BapuanTt




| 16) (2 — 3i)(- 5i). | - 6 BapuanT
17-24. BeinmoJiHuTe A€iiCTBUA:
17) (3 + 5i)2. 18) (2 — 7i)2.
3aganue Bapuant
19) (6 + i) - 1 BapuanT
20) (1 -5i)> - 2 BapuaHT
21) (3 + 2i). - 3 BapuaHT
22) (3 -2i)3. - 4 BapuaHT
23) (4 + 2i). - 5 BapuanTr
24) (5—i)°. - 6 BapuaHT

25-30. Beimosnute aeiicreus: 25) (3 + 2i)(3 - 2i).

3aganue Bapuant
26) G+ 1)(5-1). - 1 BapuanT
27) (1 -3i)(1 + 3i). - 2 BapUAHT
28) (7 —6i)(7 + 61). - 3 BapuaHT
29) (a + bi)(a - bi). - 4 BapuaHT
30) (m — ni)(m + ni). - 5 BapuanTt
31) (7 + 3i)(7 - 3i). - 6 BApHAHT
32-35. Peminte ypaBHeHHUsI:
32) x> —4x +13=0.
33)x?+3x+4=0.
34)2,5x2+x+1=0.
35) 4x> - 20x + 26 = 0.

AJI'EBPA

Tema2 Kopuu, cTreneHu u jorapugmbl
IIpoBepounasi camocrosiTeJibHasi padoTa
Tema. Jlorapupmuyeckne ypaBHeHUs

Bapuant Nal Bapunant Ne2
1. Pewmnre ypasHenue: log, (z — 3) = 2.
1. Peuwnre ypasrenue: logs (z — 2) = 2. 1) 7 2) 3 31 4) 4
1) 10 2)8 3)4 2. Pewmnrte ypaBHenHe: logy(2z — 1) = log,(3z — 3).
1) 4 2) 0,5 3) 1 4) 2
2. Pewmnre ypasHenne: logs (2z — 4) = logs (z + 7). 3. Peuunte ypasnenne: 0,8'%80;s (57=1) — 4,
1) 2 2? -7 . 3) 11 4)1 1) 4 2)1 3) 08 4) -1
3. Pewre ypasHenne: 0,1'°%0. ( =1 =2. 4. Pewmnre ypasHenne: log 5(z — 2) +2 = log 5 z.
4. Pewsre ypastenue: log, (z — 3) — 1 = log, (z - 6). 5. YKa)kute NpOMeKyTOK, COAEPXKALHF BCe KOPHH yPaBHeHHs
1) 4 2) 2 3)7 45 loga(2? — 1) = 1.

5. YKakute NPOMEXYTOK, COAEPXKALUHI KOPEHb yPaBHEHHs
log, 13 — log,.(z — 2) = log, 2.

1) [1; 8] 2) [-3; 0) 3) (0,5; 8,5] 4) (9; 10,5]
6. YkaxkuTe NpOMeXyTOK, COIEpKAILHHA OTPHLIATE/IbHBIN KOPEHb yPaBHEHHS
lg(z? — z) = 1g(10 + 2z).

1) (-10; -5] 2) (-3 -2] 3) [-1,5 ~1] 4) (-1 0)
" 7. Hahnute cyMMy KOpHe# ypaBHeHHs % logs = + loggz = 3.
1)9 2) 1 3) 2 4)3

8. KakoMy npoMexyTKy NMpHHaLJIEXHT MpoH3BefeHHe KOPHeH ypaBHEeHHs
1g(z? — 4z + 10) = lg(14z — 22 — 30)?
1) (—40; —20] 2) (—20; 0) 3) [19; 20] 4) (40; 60)

1) (—o0; —3) 2) [-2: 2] 3) (0; 2] 4) [4; 10]
6. YkaxkuTe MPOMEXYTOK, COAEPKALUHHA BCe KOPHH ypPaBHEHHS
Ig(z® — z + 14) = 1g(2 — 9z). -

1) [~o0; —2] 2) -2 -] 3) [-1;0) 4) (—oo; 6]
7. Haiinure cymmy KopHe#t ypaBHEHHA %logz z+loggz=4.
1) 2 2)1 3)4 4) 5

8. KakoMy npoMex<yTKy NpHHAIEXHT CyMMa BCEX Pa3/IHYHbIX KOpHel ypas-
Henust 72 — 6 = 2182(6-2))

1) (=9; -1) 2) [-1; 3] 3) (47 4) (13; 15)

IIpoBepounas padora
JOTAPU®M. CBOMCTBA JIOTAPU®MOB

Bapuant Al
Boruuciaure:
a) log, 27 -log, T;
6) 21+10g25. 7

6) 510g5 10-1,

Bapumaunrtr A2

a) log, 16 + log% 9;




8) lgd +21g5; B) log, 9 +2log, 2;

r) log, V10 - log, V2. r) lg /30 — g V3.

HaiiguTe 3HAYeHHE X, €CJIH:
a) 3" =1, a) 2* =11;
6) log, x = log, V2. ©) log,, x = log ¢ 5.

C noMOIBI0 JTorapHpMIIECKHX TOKIECTB ypocTute Boipaxkenne (2 >0, ¢ #1, b>0, b =1y

1
a) leb, 2 _ log, b*; a) 3 ~log, a* _ 981,
lga log,a log b log, &
6) a?*® — (log, a’)%. 6) log, b® — b*o% e

CpaBHuTe yncja:
a) log,10u g 3; a) log, 7u log, 2
T is . T n
6) log, tgg+ log, ctggn 0. 9) lgsmz—lgcoszu 0.
Bapuanrt b1 Bapuaunrt b2

Beruucaure:

1
a) log, 25 +log ; 27, a) log, 4+ log - 25;

0) log, , log, 8; 6) log, ., log,, 81;
B) 4103'2 3+0,510g29; B) 1002132+lg3,
1 1
[') lolgg-lg2- r) 310g3 2—l0336.
HaiinuTe 3HaueHMe X, €CJIN:
a) 53x+ﬁ = 27;
a) 224 = 0; 1
! 0) log - x = log, 2°%°,
6) log, x = log ; 6'%°, v :
CpaBHuTe yHCIA:
a) log, 9u 1g 900; a) log,10u log, 62;
6) log, 25 log, V2 u leg 1
log, 0,75
LRl 6) log,9-log, 4 n L‘E
log, sin T lg sin n
g4 3 6
Bapuant Bl Bapuaunt B2
Boruuciaure:
a) 10log, ¥27 + log, log, ¥5; a) log, log, Y%/49 + 9log, ¥16;
1 1
6) 12184, 6) 18152,
B) log, sing +log, 2cos g; B) log, tg —1% + log, 2 cos” i%;
r) log - 2-log, 5 - log,,; 49. r) log z 5-log,; 6-log, 27.
Haiigure x, eciau:
2x 2x+2 —
El) 4% _ 9t L5 0; ﬁ.) 9 -3 log +1]S4 =0
lIgb 6 _ 7
6) log. x = +1 295 Y lgx = +log — 6.
) log, ¥ =1 0,5 T 1O8s log,0,1  ~/®

Hajiigure 3HaYueHUe BHIPAKEHUSA:



log, § log, 3
a) 30&15_5084;

a) 2lg7 _ 71g2;
6) lg5-1g 20 +1g” 2. 6) log% 3 +log,, 5-log,, 45.
Beipa3ure:
a) log, 9,ecau log;2=a; a) lg2d,ecan lg2=a;
6] lg 56, ecn lg2 =a 6) 10g5 54, econ 10g5 3=a n
log, 7 =b. " log,2=b.
Tect no Teme "Jlorapudgmor "
Bapuanr 1. Bapuanr 2.

KOPHM YPaBHEHHS

1. Kakomy mnpomMexyTKy NpHHAIJIEKAT

1. Kakomy nmpomexkyTKy NpHHAIJIEKAT
KOPHHU ypPaBHEHHUS

I0g2 (Iog3 X) =1, 1o 3Hauenme BbIpaKenus
X

logg x=2. log; x=4.
a) (0;26) 6 (0;1) B) (30,33 a) (0,65 6 (0,82 ) (0;27)
2. Pemmre ypaBHeHHE 2. Pemmre ypaBHeHHE
logy 5(x—3) =-2. log; (5—x)=-1.
a) 3,25 6) 7 B) 5 3
a) 2 6) 4,5 B) 6
3. Ecm K umeno KOpHeH ypaBHEHUd 3. Ecm K umeino KOpHell ypaBHeHHS
log;(x* —2x-8)=1, a X, - ero|log;(x>*-5x+6)=-1, a X, - ero
MOJIOKATEIbHBIH  KOPeHb, TO  3HAYeHHe 2
k+4x, MEHbIIHIi KOPeHb, TO 3HAYEHUE BbIPAKEHHUS
BbIPAKEHHs] ———— PABHO 2k +Xg
————— paBHO
a) 11 6) 10,5 B) 7 4
a) 0,5 0) 1,25 B) 2
4, Ecim X KOpeHb  ypaBHEHHs 4, Ecim X KOpeHb  ypaBHeHHs

log, (I0g; X) =1, To 3nauenne Bbpakenns
X(X—1) paeno

—— PaBHO
x+1 ) 1,62 0) 56 ) 72
8 19 a) 1, B
= B) =2
a) 9 0) 0,9 59
5. HaiiguTe 410 KOpHel ypaBHeHus 5. HaiizuTe 4HC/I0 KOpHel ypaBHeHus
log, ; 4=2. 1
B lo —=-2.
g2X+3 64
a) HeT KOpHell  0) 2 B) 1 a) 1 6) 2 B) &
Bapmuanr 3. Bapmuanr 4.

1. Kakomy mnpomMexyTKy NpHHAMJIEKAT
KOPHHU YpPaBHEHHA

log, x=5.
a) (0;1])

6) (226)  ») (30,39

KOPHHU YpPaBHEHM

1. Kakomy npomexyTKy NpHHALJIEKAT
log, x=3.

a) (2;,17) 6) (70;90) 8) (7,66)




2. Pemure ypaBHeHHe
IO%,25(3+ X) = —2 .
B) ZE
16

a) 13 6) 4

2. PemnTe ypaBHeHHe

l0gy1(6—X) =—1.

a) —4 6) 4 B) 5,9

3. Ecim K umcno xopmeii ypaBHenus

3. Ecin K umcio xopmeii ypaBnenns

Iog3(2x2 —5Xx—-3)=2, a X, - ero |Og(),5(X2 +4x-5)=—4, a X, - ero
HOJIO)KHTEIbHBIH  KOpPeHb, TO  3HAYeHHE | GobIIMii KOPeHb, TO 3HAUCHHE BBHIPAKEHHUS
7K+ Xg 2K + Xg
BbIPasKeHUsl paBHO T paBHO
1 1 11 5
a) 6 0) 3= B) D= a) — 6) — B) 1
3 6 7 7
4, Ecau X KOpeHb YpPaBHEHUA 4, Ecam X KopeHb  ypaBHeHHsI
logs(log,x) =1, To 3mauenme muipaenns | 10gs;(l0g, X) =1, To 3nauenue BhIpamenus
2& +1 paBno _X_ paBHo
a)7 6) 17 B) 19 X-2
1 2
a) 2 o) 1= B) 1—
15 23
5. Haiigure 4mMc/I0 KOpHel ypaBHeHHs 5. Haiigure 4ync/10 KOPpHeil ypaBHEHUA
log, ,9=2. l0gs , % __o.3)
a) 0) 2 B) 1
) ) ) 2 o) 1 B) &
Bapmuanr S. Bapuanr 6.

1. Kakomy mnpomMexyTKy NpHHALJIEKAT
KOPHM YPaBHEHMS

1. Kakomy nmpomexyTKy NpHHAIIEKAT
KOPHM YpPABHEHHUS

logg x=2. log; x=3.
a) (7;40) 6) (8;18) ) (0;10) a) 6) B)
(10002300  (200,400)  (50,244)
2. PemmnTe ypaBHeHue 2. PemnTe ypaBHenue
logy » (4+X) =—2. log; (4—x)=-1.
a) 18 6) —3,96 B) 21 6
a) 2 6) 3,8 B) —2

3. Ecim K umcno xopmeii ypasuenus
log,(x* —13x—40) =3, a X, - ero Menbmmii

3K + X
KOpE€Hb, TO 3HAYCHHE BbIPaKCHUSA 4
paBHO
a) 0,75 6) 1,25 B) 4,25

3. Ecn K umcno kopueii ypaBnenns
logys(X> +7x+10)=-2, a Xy - ero

00JIbIIMIA KOpPE€Hb, TO 3HAYCHHE BbIPAKCHUSA

3Kk +2X
2

PaBHO

2) 0 6) 2 B) 0,5




lo

4. Ecom X

4. Ecom

2. Pemmre ypasnenue 109, (3—X) =-2

KOpPEeHb  YpPaBHEHHA X  KOpeHb  ypaBHEHHH
log, (Iogs X) =1, To 3nauenne Boipamenun | 1003(l0g5 X) =1, To 3nauenne BoIpaxkenns
X(X+1) pasno 2X+1 pasno

a) 1056 6) 650 B) 30 a) 433 0) 1459 B) 13
5. HaiiguTe 4Mc/I0 KOpHel ypaBHeHus 5. Haiiaure 4nci10 KOpHeil ypaBHeHUs!
log,,116=2. 10073 3= =2
a) @ 0) 2 B) 1 a) & 6) 1 B) 2
Bapuanr 7. Bapuanr 8.
1. Kakomy mnpoMexyTKy  NpHHAMJIEKAT 1. Kakomy nmpoMe:KyTKy NpHHAIJIEKAT
DHH YPABHEHHA KOPHH YPAaBHEHHUSHA
lgx=2. logs x=2.
a) (90110 ) (10001100 ®) (590) | a) (5100 &) (6:8] ) (LL18)

2. Pemure

1. Kakomy mnpomMexyTKy NpHHAMJIEKAT
KOPHHU YpPaBHEHHA

log, x=7.
6) (100130

a) (2;80) ) (0;50)

7 ypaBHeHHe |Ogo,125 (x+8)=-1.
28
0 2 0) 46 ») —46 a) —16 6)0 8) —7,875
3. Ecm K umcio KOpHell ypaBHEHHS 3. Ecm K umeino KOpHell ypaBHeHHs
Dha (3X2 +13x+4)=1, a X, - ero menbumii | 109 (6X2 —X-1)=-1, a Xy - ero
3K —Xg 1
PEHb, TO 3HATCHUE BLIPAKCHUHA PaBHO | Gojbummii KOpeHb, TO 3HAYEHHE BHIPAKEHHS
3k —2Xg
—————— paBHO
1 2
a) 1— 6) 2,2 B) 1,6 2
15 a) 1= 6) 1,5 B) 0
3
4., Ecan X KOpeHb ypaBuenusi | 4. Ecim X KopeHb  ypaBHeHHsi
l0gy5(1gX) =—1, 1o 3mauenme Boipamenns | 10g; (log, X) =-1, TO 3HAYEHHE
x% +1 pasno 3 «
a) 10001 0) 11 B) 10 BBIPAKEHHsI paBHO
a)l 0) 1,5 B) 1,6
5. HaiiguTe 9MciI0 KOPHEii ypaBHEHHs 5. Haiiaure 9mcsI0 KOpHei
log,,, 0,25=-2. 1
Ox+2 YPaBHEHUSA |0g2—4x 1_6 =-2.
a) J 0) 2 B) 1 a) 1 6) 2 B) J
Bapuanr 9. BapuanT 10.

1. Kakomy npomexyTKy NpHHALJIEKAT
KOPHHM YpaBHEeHHSA
log, Xx=5.
a) (58) 0
(500,600)

B)
(10001030




2. Pemure ypaBHeHHe

IO%,Ol(S_ X) = —1

a) —95 6) —4,99 B) 5,01

3. Ecim K umcno xopmeii ypaBHenus
Iog3(4x2 +7X—2) =2,a Xo - MEHBIIHUH €ro

k—4x,
KOpeHb, TO 3HAa4YeHHE BBIPAKECHHSA T
paBHO
1 5
a)2= o) 1= B) 1
6 6
4, Ecau X KOpeHb YpPaBHEHUA

|Og1 (I0g3 X) =—1, To 3nauenne BLIpaKeHus
4
2\& + 3 paBno

a) 15 6) 19 B) 21

5. HaiiguTe 4nc/10 KOPHeli ypaBHeHuUs
|ng_3 O, 01: —2

a) 2 6) 1 B) J

2. Pemure ypaBHeHHe

9
) 76 6) 74 B) 80
a -4
81

3. Ecin K umcio xopmeii ypaBnenns
IOgO’OS(XZ —X —90) = _1, a XO - €ro

00JIbIINI KOPeHb, TO 3HAYEHHE BbIPAsKEHUS
K—Xg

2
2=
a) 3

PaBHO

6) —3% B) —3

4, Ecom X
log, > (log, X) =—1,
2X

KOpeHb  ypaBHeHUsl

TO 3HAYCHHUEC

BbIPAKCHU S PaBHO

7 21
2 6) 1- 1=
a) ) 9 B) 29

HajinnTe ync/i0 KopHei

1
ypaBHeHus |og, ,, § =-2.

6) O B) 2

1
2
3
4
5
6
7
8
9

[uny
o
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IIpakTnyeckas padora
Boluuciienue  cpagHeHne KopHeii. BolnmoJiHeHHe pacyeToB ¢ paaukajiaMu. Penienue

HPPANMOHAJILHBIX VPABHeHUM."

1. BoinoJiHuTE CAMOCTOATEILHYIO PA00Ty € B3aUMOIIPOBEPKOI.
CamocrosiTeibHas padora.

B1
1. BHecTH MHOKHMTEJIb N0/ 3HAK KOPHA:

B2
1. BHecTH MHOKHMTEJIb NO/I 3HAK KOPHSA:




1) 3V5; 4 2%500.

2 .BpIHEeCTH MHOKHUTEJIL U3-110] 3HAKA
KOpHS:

1) V48x1%; 5) V810a2p'7;

3. HaiiTu o0J1acTh onpenejaeHus

byHkuun
Dy= Vxo1;
2y = V-x";

P01 V2 D3 gre

2 .BeIHEeCTH MHOKHTEIb H3-I10J 3HAKA

KOPHSI:
2) Yxi© 6y V128mi%s8;

3. HaiiTu o0s1acTh onpeaesieHust
byHkuun
y=Vx—4;
4
y= Vox - x2.

2. BbINOJIHUTH 3a1aHUA Y JOCKH.
1. Halinute 3HaueHue BbIpasKEHUS

a) 30,027-125 ; 6) 4256.0,0081;

§{ 125 625 3
®) {1600 * R el A) 35.
Omsem:a) 15 6)1% )05, 125 2
2. Bpraucauts:

3

a¥2.%500; o6 ¥324.¥5; p) %; r) i—?

Otser: 8) 10; 6)6; =B)3; r)2.

3. Haﬁ,I[I/ITC 3HAYCHHUEC KOPHA U3 YKUClIa:
. 20
a) S’\a/.;'x_g; 6y §0,31%; ) Yo,810.215; p 1#(%} 4%
Bidnositv: a) 125; 6)0,09; 8)0,72; 1)16. .
4. YHOpOCTHTH BBIPAKECHHUE:
a¥%: e ¥r, s,

Omeem:a) 2425 =15 ; &) ¥3;

r) %

B ¥2; nds.

OcBoboauTeCca OT HppanMoHaJIbHOCTH B 3HaMeHareje ,leOﬁPI:

2 V5 3 2 8
1) =i 2) ——== 8) == 4) =5 &) F—7=i
J2 -3 5+ 10 34 427 s -2
6) 1l _; L 8 ——.
3+ 1+V2+43 Va+36+39
Botnoanume camocmosmenvho
1 ¢apuanm 2 eapuanm
e o5
1) SJ.—-':‘!Z—; 2} “'Et'{ﬁ.é;
2 Y 4 4 YV 4

4) 3111 .
4

Y 3’

5) (¥v27)";

IIpakTnyeckas padora
" IlpeoGpa3oBaHus BbIpaKeHHUIl, coiep:KalIMX cTeneHH. Pelienne noka3arejJbHbIX ypaBHEHUI.
Pemienne npuk/aaHbIx 3aaa4"’

1. IToBTOPUTH CBONCTBA CTENIEHU M KOPHSI.

2. BbInoJIHUTE CAMOCTOSITEJIbHYIO PA00Ty € B3aMMOIIPOBEPKOIi.
CamocrosiTesbHasi padora.

B1
1. BHecTH MHOKHUTEJIb MO/ 3HAK KOPHS:

1) 3V5; 4 3 %500.

2 .BeIiHeCcTH MHOKHTEJIDL U3-T10 3HAKA

B2
1. BHecTH MHOKHMTEJIb 10/ 3HAK KOPHSA:

P01 Ve D3 gre

2 .BbiHeCTH MHOKHUTEIb U3-M0J 3HAKA




KOpHS:

byHkuun
Dy= Vxo1;
2y = V=%

1) V48x1%; 5) V810a2p'7;

3. HaiiTu o0J1acTh onpenejaeHus

KOPHSI:
2) V< 6) V128m™%nt;

3. HaiiTu o0JiacTh onpeneaeHus
bysHxuun

y= NPy

y= Vsx - 2.

3. BoInoJiHMTE NPaKTU4YeCKHe YIPAKHEHUS
1. HajiiTn 3Ha4eHue BbIPasKeHHS:

_2 25
625727 .25 3.1259;
_5 BT
1) 532 . 528 . 526, 37.5°7 .
2
- - 1571 . 27
2) (3 0,9)8 : 3 10,2; 1
3 2, L b3
12814 .9 @ 644 -81%
16.- 2% HE .8
3) (7”] . 49126 3 8.8 27%.2 4
2 CoxpaTuThb Apodb:
5 4
= 1]
m + am® _Th a-4b
PRI D )
m® 4 4 b'? - b° a? + 2b?
3. YnpocTuTth BbIpaxkeHHe:
: 32 L RN Y 1 1
1) G+ a’’  16a° +8aV6" + b’ 0w’ 2n n?
1oL Lol AT T e L o
4a® + a1%81? ab® — a’b m?2 + n? m? - n?

4 . BbINOJHUTH 32/1aHUS U3 YUeOHUKA
AummmoB 1I.A., Koasrun FO.M., Cupopos FO.B. Anredpa m Havana

anaqm3a 10-11 kiace

oomeodpa3oBar.yupexaenuii / HI.A. Amumon, FO.M. Koasrun, O.B. Cumopor - M.

IMpocBemenue . 2014 - 384 c.

C.69 Ne 177, C. 46 Ne 124
CaMocTosiTe1bHOE BBINOJHEHNE 3a1aHN I

Pemmnrth mokasarejibHOE YpPaBHEHHE:
1) 2% + 2+ % = 36; ’
9) 7+l _ 5. 75 1 = 44,
3)56%° - 2.5%-1_3. 532 =300;
4)2.81*"1_5.9%x -1 4. 3% "1 =195;
5) R2x -1 22: _ 52: + 22x+2 = 0;
6) 92x-1, 92x~3 _ 92x-5_ oT-ux o g% -x _ 93-x
PelHHTb MOKA3aTCJAbHOC YPABHCHHUEC CBCACHUEM K KBA/IPATHOMY
1)3%*-10-8*+9=0;

2)2-16%-17T-4"+8=0

3)8*+1 8%~ 1=128;

4)4* " 217.2" " 4+1=0;
Pernmith HEPABEHCTBO:




2% - 4x B
5)25 - 0,2 > 0,008; 1) 2% > 512;
Z-3 . ;
5y * 1=
4_ ‘t
r_3 27 l- 9x — 22 X
76 "= (125), 25 3 [%] < (%] ;
E,E_LI. x+1
-1 1 2+ 82415
8) | <= . .
8 6 4) (0,8) <1;

6. BLInoJIHUTE CAMOCTOATEILHYIO PA0OTY

B1 B2

Pemuth noka3zarebHble YpaBHEHUS

123x—?= 125-—4::, 25 = 125

9+ -6x-15 _ 3947,

232x3-5x+2= 1:

Pemiurs ypaBHenue

2) 16* - 17 - 4* + 16 = 0;
4) 64* — 8% — 56 = 0.

9" -4.3"+3=0;
25*-6-5"+5=0;

1.

HPH E,E[HB.EB.THT-IECI{OM [Mpolecce OJH MOSANMBEHOTO Ta3d BBIIONHASTCH 3IAK0H

p“uﬂ‘ = const, rme p— pOaBNeHMe B rase B NacKamix, V — obbem rasa B

I{}FEI/I'LIECIG/IX MeTpazx E xome SECIIepHeHTa © OOHOATOMMHBI HOeANTBHEBED

rasomM  (oma Hero Lk 5/3) M3 HayalkHOTC COCTOSHMA,

B KOTOpOM
const = 10° TTa'w®, ras HAaUMHAIOT CHMATh. KakoH Hawbomemuid obbem WV
MOMET 3aHMMATE a3 IPH QABeHHAX p He Hiske 3,2-10°Tla. OTBET BEIpAINTE B

KyDHYecian MeTpax.
IIpakTHyeckas padora
Tema' HaxoxneHnue 3Ha4eHuUi Jorapugma 1o npou3BoJIbHOMY OCHOBAaHHIO.
ITepexox oT 01HOT0 OCHOBAHUS K Apyromy"

IloBTOpUTE cBOMicTBA Jorapugmos. Buasl norapugmos

2. BpINOJIHUTE CAMOCTOSATEIbHYI0O padoTy

B1

Boruucautn

1) log, 125;  2) log, 27; 3) log, ;)1; 4) log, 36.
5 3 4 6

B2

Boruucautn

4) log, 5 ‘li 5) logy s 1; 6) log, V2.

2

KoJjlj1eKTHBHOE peaicHue NpuMepoB

Beruncaurhb
1) log,, b + log,, 2;
3) log,, 2 + log,, 72;

1) log, 15 — log, %g

3) log, 54 —log, 2;
2 s



1) log,, V169 ;
3) log, V243;
3. 8
Padora B mapax
1) logg 12 — logg 15 + logg 20;
4. 2) logy 15 +logg 18 — log, 10;

log, 8 log, 27
1y s gy SSERY,
5. log, 16 log, 9
Boiuncauts log, x, ecan log, b =3, log, ¢ =-2:
- 43
1) x=a%*p?Je; 2) x=2 D
6. P
7. BLIYMCJIHTH CAMOCTOSATEILHO:
1 BapuanT 2 BapuaHT

log, 24 — ‘12 log, 72

; log, 4 + log, J10 !
log, 20 + 3log, 2 ’

log418 — ; log; 72
a) loga 27 - logl ' a) log, 16 + log, 9;
: 3

6) 21+10g2 5; 6) 510g5 -1,

IIpakTnueckas padora
Tema. Beruncienue u cpapHenue jJorapudmon. JlorapudgmupoBanme v NOTeHIIUPOBAHNE
BbIPAKEHH .
1. (Yemno.) Kakue u3 GpyHKIU SIBJISIOTCS BO3PACTAIIINMHE, 2 KaKHe YObIBAIOIIMMM:

a) yv=log_ x; ) yzlogﬁ_lx:
by y=logpen 0 d) y=log,(x+1)7?

3ameuanue. IT0 YHIPAKHCHUEC ABJIACTCH MOATOTOBUTEIbHBLIM.

2. (Yemno.) CpaBHUTE C HYJIEM:
a) log. 7.

b 0,45,
:I lg d:' ].':'g 0.z ("\E - ]-a?:l .
o) log, 5T ;

5 el log s leg, 10,
3. Cpasnume uucna:

1 BapuanT 2 BapuaHT
) log,5 m 21; el log .qloggn mll;
3 fi log,% mlog,8;
b) log, 3w 13; g log,7 umlog, 9,
1 > B logy10  log, 9
¢) 21<}ng n 3logy 15; 1) log.6 ulog, 72

3
d) log;7 ulog, 7,

2. Pacnonoscume 6 nopaoke 03pacmanus 4ucia:

ala=log,3, b=log, 9, c=log 17 .(Cwmeemnr b, o, c);
Bla=log. 7, B=log, 3, c:«.n'E; & =log | 5. (Cmeem: d b a o).

[l

3. Pemnte HepaBencTBo 44 — 2-24"1 — 3 < 0. SIBasiercst Jin umcs10 V2 pelreHHeM 1aHHOTO
HepaBeHcTBa? (Omeem: (—o; 10g23); uucno \2 sennemen peutenuem 0aHHO20 Hepasencmaea.)

4. Pemiuth ypaBHeHHe
1 BapuanT
1) 2*=5; 2) 1,2*=4;

2 BapuaHT

8) 4¥*3=5; 4) N~¥*=2,



IIpakTuyeckas padora
Tema. Pemienne norapupMudeckux ypaBHeHH
YpaBHeHus, peniaeMbie ¢ IOMOUIBIO €0 cnenuPuKu
1. PemmThb ypaBHeHMe:
1) log,; x = 3;

2) 1g (10 - x) = 43 6) log, 248 = 5;
3) log,; (x? + 10x + 114) = 1,5; T) log; _, 3 = 43

4
8) log, 16 = — =;
4) Ioglg 1082 10g4 [h— %}: 0; ) g, 3

5) log, (2 - 4* 2 - 1) = 2x — 4; 9) log,_, (x*-8x-T)=1.

2. CaMoCTOSITeJIbHO PelIMTh YPABHEHHE 110 BAPUAHTAM (8 BapuaHTOB)
1) log, ; (x* —4x - 5) = logg 7 (6 — 2);

2) logg (x + 1) + logg (2 + 1) = 13
Nlgx-D+lgx+1)=31lg2+1g(x-2)

4) log; (4* - 3) +log, (4" -1)=1;

5) 3 logg, (x +3)~ log, {(x - 1) =2 - log, 8;

6) log, 182 — 2 log,V5 - x =log, (11 - x) + 1;

7) 2 log, (x — 2) - 3 = logyV3x - 5;
8

8) log,s (2x — 3)° + log; (2 - 2x) = log; 2.
3. CaMoCTOsiITe/IbHO PelIUTh YPaBHEHHE 110 BapuaHTaM (8 BapHaHTOB)

1 p) ]
lgx+3+3—lgx_1'
1) log; x - 3ylog; x + 2 =0; 5) log, x - log, 7x = log; 49x;
3 3

| 6)lg g x) + g dg 2° - 2)= 0;
2) log? (3 ~ x) + logs (3 — x) = 4;
) log (3 ~ x) + log 5 7) log? (2x) = log, x*;

3) logZ (x + 1)% - logy (x + 1) = 5;
g3 ( % 8) 2 log, 27 — log,; x = 1.

I'EOMETPUSA
Tema3. [IpsiMble U IJIOCKOCTH B POCTPAHCTBE
IIpoBepounasi camocrositesibHast padora Tema "AxkcHOMBI M TeopeMbl 0 NAPAJLIEIbHOCTH,
NePNeHINKYJISAPHOCTH NPSMBbIX M IJIOCKOCTel B MPocTpancTee "
1. 3anoaHuTe MycThIe AYEKHN

Ha3Banmue Pucynok Omnpenesnenue
HasBanmue Yeprex Akcuoma, TeopeMa
JIBe mepeceKaomuecs e

npsiMmble




IlepneHauKy/IapHOCTH
NMPSIMOM M MJIOCKOCTH

J{ByrpaHHbIi M JTUHEHHbBIN
yIJIbI

Axkcuoma 2

IIpu3Hak napa/u1eJIbHOCTH
NPAMON ¥ IVIOCKOCTH

Omnpenesnenune

Teopema



http://youclever.org/matematika/wp-content/uploads/2014/12/3.png

CBolicTBO

CBOWCTBO
NEPHEHIUKYJISIPHBIX
NPSIMOM U
IJIOCKOCTH.

Teopema o0 3
nepneHuKyIspax

Bomnpocsl juist caMonipoBepkH
1. Kakue npsiMmble B IPOCTPAHCTBE HA3bIBAIOTCS NEPIIEHIUKYIIPHBIMU?
2. Copmynupyiite 1eMMy 0 NEPIEHAUKYISIPHOCTH JIBYX MapajUIeIbHBIX MPSIMBIX K TPEThel
3. Kakas npsimast Ha3pIBaeTCs NEPIIEHAUKYISIPHON K TNIOCKOCTH?
4. Copmynupyiite TEOpEMBI, yCTaHABIMBAIOIIME CBSA3b MEXK/Y MapaljIeIbHOCTBIO MPSAMBIX U UX
NEPIEHIUKYISIPHOCTBIO K INIOCKOCTH.
5. ChopmynupyiiTe Npu3HaK MNEPHIEHIUKYIIPHOCTU IPSIMON U MIIOCKOCTH.
6. UTo Ha3bIBaETCS PACCTOSHUEM OT TOYKH 0 TUNIOCKOCTH?
7. YTo Ha3bIBaETCs PACCTOSIHUEM MEXAY MapajluleIbHbIMU IJIOCKOCTSAMU?
8. UTo Ha3bIBaeTCs pacCTOSTHUEM MEXY MPSMOI U MapajljieIbHOM el MII0CKOCThIO?
9. Kak u3MepUTh pacCTOSTHUE MEXKAY CKPEILNBAOIIUMUCS IPSIMBIMU?
10. Chopmynupyiite TeopeMy 0 Tpex NEPHEHAUKYISIPax U TEOpeMy el 00paTHYIO.
11.YTo Ha3bIBAIOT YIJIIOM MEXAY NPAMOM U INIOCKOCTHIO?
12. MaiiTe onpesesieHre IBYTPaHHOTO yTJIa.
13. Kak n3mepsiercst AByrpaHHbII yron?
14. Kakue TI0CKOCTH B MPOCTPAHCTBE HA3BIBAIOTCS MEPIICHIUKYISIPHBIMHE?
15. Cpopmynupyiite npu3HaK MEPIEHAUKYISIPHOCTH JBYX IJIOCKOCTEH.
16. Kakoii napasnienenurne] Ha3blBatOT NPSIMOYTOJIbHBIM?
17. IlepeuncnuTe cBONCTBA NPSIMOYTOJIBHOTO apajuieenuIena
IIpakTnueckas padora
Tema. IlepneHANKYJIAPHOCTE ABYX IJIOCKOCTEH

1. BoinonHeHne KOHTPOIIA (3aMOJTHUTH ITYCThIE SYSHKH)

2. Pemntsb yCcTHO 3a7a4u

1) ecan OA — npsmMas, NepHeHIUKYJIIpHas K INIOCKOCTH PaBHOCTOPOHHETO
tpeyronbHuka ABC. Otpe3kn OC u OB paBHBI.



2) 7ABe CKpeulrBarouIfecs NpsMble MepHeHIUKYISIPHbI OJHON
MJIOCKOCTH

3) ecniu MB — nepneHuKymsip K I0CKOCTH NpAMoyroiasHuka ABCD, 4 B
10 MC - paccrosinue ot Touku M o nipsimoit CD

b (o
4) ecnu oiHA U3 JIBYX IJIOCKOCTEH MPOXOAUT Yepe3 MPsIMYI0, IEPIICHIUKYISAPHYIO K JIMHUU TIePeceUeHUs
IUIOCKOCTEM, TO 3TU IIOCKOCTH NEPIEHIUKYIISPHBI
D
5) ecniu DA — neprieHuKyJIsp K IUIOCKOCTH MIPSIMOYTOJIbHOTO TpeyronbHuka ABC, AB
— runoteny3a TpeyroyibHuka ABC, DCA — nTuHEWHBIN YroJl IBYTPAaHHOIO YIjia MEXIy
miockoctsimu ABC u DBC A B

3. Pemnts 3amauu B napax

Hano: & ,MH — otpezok, MHNa =K ;

HP 1l o, HPha=P,ME L o, MEna =E;
HP=4 cm, HK=5cMm, ME=12cMm

Haiinure: PE

OtsBert: 12 cm
4. PemmnTh 3a1a4M CaMOCTOSATENIHLHO.

C.51 Ne 174
Haiitu nByrpanssiii yron ABCJ] terpasapa ABCJ, ecium yrnsl JIAB, JAC u ACB mnpswmsie,

AC=CB=5, IB=V5

Ne 181
[Tnockoctn X U B mepecekaroTcs 1Mo npsmMoi a. M3 Touku M nipoBefieHbl nepreHanKysipel MA u MB
COOTBETCTBEHHO K IIockocTsM X U f. Ilpsmas a nepecekaet miockocte AMB B Touke C. Jlokaxure ,
yro MC L.
IIpakTnyeckas padora
Tema. [Ipu3Haku B3aMMHOI0 PacioJioOKeHUs NPSIMbIX. YT0J1 Me:K1y NpsiMmbIiMH. B3aumuoe
PACHOJI0KeHNEe NPAMBIX H IIOCKOCTEH.
1. Pemure 3agaqy yCcTHO
1. Cropona AB mnapamrenenunena ABCJ/] npunamiexxut miockoctd o, a crtopoHa CJI He
npuHaiexkuT ed. Kakum o0pasom pacnosnoxkenHa npsmas CJI COOTBETCTBEHHO 3a/laHHOM
IJIOCKOCTH Q.
2. Touka M He mpUHAANEKHUT TIOCKOCTH YeTbipexyronbanka ABC/I. Kakoe B3auMHOE pacmonokeHne
npsimeix M/[ u BC?
3. Hano xyo ABCIA1B1C1/1:. HazoBure:
- PeOpa, napamnensusie minockoct BCCy;
- Ilnockoctu rpaneii, napamienbHsie pedpy AB.
2. PaccmotpuTe penieHue 3a1auu. J{0MOJIHATE COOTBETCTBYIOMMU MPEUI0KEHUSIMHU.
[Tnockocts, mapamensHas ctopore AC tpeyronmpHuka ABC, nepecekaer ctoponst AB n BC B Toukax A1
u Ci coorBercTBeHHO. Haitnute cropony AC, ecnu A1C1 =4 cm, BA1:BA=2:3.



B Hano: AABC, a — njockocTb
a || AC
T.A1€ AB, 1.C1 € BC
A1C1=4 cm, BA1:BA=2:3.
/ \ Haiitn: AC
A1 / \
A C
Pemenue

[To ycnoButo 3amauu
CrnenoBaTeiabHO,
N3 tpeyronpHuKa

BA1:BA=A1C1:AC=BC1:BC

BA1:BA=2:3.
2:3=4:AC
AC=6cwm.
Otser:

BoinosHuTE CAMOCTOATENBHYIO PadoTy

B -1 Ilnockocts B mapamnensHa cropoHe BC tpeyronpuuka ABC u mepecekaer croponst AB u AC B
toukax K u L coorBercTBenno. Hainure ctopony AC, eciiu BC: KL =3:1, AL =12 cm.
B -2 Bepmmna C tpeyrosbHuka ABC He nmpHHaAIEXKUT IUIOCKOCTH 0, cojepxkamieid cropony AB. Ha
cropoHax CA u CB nexat Touku A1 u B1 coorBerctBeHHO, npuyeM CAi1: CA = CBi1: CB = 3:5. Haiinure
JuHy otpeska AiBi, ecin AB =20 cm.

IIpoBepounasi camocTosiTe/IbHAs padoTa

Tema. [lapajie1bHOCTH NPSAMBIX U IIOCKOCTEH

B-1
1. ITnockocts mepecekaer cropoHbl AB u BC tpeyronsauka ABC B Toukax F u E cooTBeTcTBEeHHO M
napauiensbHa cropoHe AC. Haiinure nnuny otpeska AC, ecnm FE=8 cm u BF : FA = 2:1

2. Yepes xonenr A otpe3ka AB mpoBeaena miiockoctb. Yepes konenm B u Touky C 3TOoro otpeska
IPOBE/IEHBl NapajljieNbHbIe NMPsMbIE, KOTOPBIE NEPECcEKaloT MIOCKOCTh B Toukax Bi u Ci. Haliaure nnuny
otpeska BB1, ecniu CCi1=15cmu AC :BC=6:3.

3. Yepes Touku C, [ u cepenuny N otpe3ka C/I npoBeneHbl NMapajijielIbHBIE NPSMBIE, NIEPECEKAIOLINE
HEKOTOPYIO0 TIOCKOCTh o Toukax Ci, 1, m N1 coorBerctBeHHo. Haiinute mmuny orpeska CCi, ecnu
JJ11=3,5 cm 1 NN1= 5 cm, npuuem otpe3ok C/] He mepecekaeT MI0CKOCTb (.

B-2
1. ITnockocts nepecekaer cropoHbl AB u BC tpeyronsuuka ABC B Toukax M u N cOOTBETCTBEHHO U
napasuiensHa cropoHe AC. Haiinure nnuny otpeska MN, eciin AC=24 cm u BM : MA = 3:1
2. Yepes xonernr A otpeska AB mnpoBeaena miockoctb. YUepes xonenn B u touky C 3roro orpeska
IIPOBEJEHBI NIapajuIeIbHbIE TIPSIMBIE, KOTOPBIE MTEPECEKAIOT TNIOCKOCTh B Toukax Bi u Ci. Haiinure nnuny
orpeska BBy, ecmt AB=6 cmu AC :CC1=2:5
4. Yepes Touku A, B u cepeauny M otpe3ka AB mpoBeneHbl napajulesbHbIE NPSMBIE, NEPECEKAIOIINE
HEKOTOPYIO IUIOCKOCTBh 0 Toukax Ai, B1 m Mi coorBerctBenHo. Haiaure mmnHy orpeska MMai, ecnn
AA1=13 M, BB1 =7 M, npuuem orpe3ok AB He nepecekaeT IIocKocTh o.

IIpakTnyeckas padora




Tema. [leprnieHAUKYJIAP U HAKJIOHHASA K IJIOCKOCTH. [Ipu3HaKu 1 cBOMCTBA Mapa/uleJbHbIX U
NneprneHINKYJIAPHBIX IVIOCKOCTeH

1. [loBTOpPUTE TEOpEeMBbI MEPNEHANKYISIPHOCTH NPAMBIX U IJIOCKOCTEH.
2. Pemure 3a1a4n

1. Haiinure niuMHy HaKJIOHHOM, €CIIM JIJIMHA TEPHEHAMKYJApa paBHa 6 CM, a MPOEKIMU HAKJIOHHOW Ha
IIJIOCKOCTh — & CM.

2. Halingute mIMHY NEpHEHAMKYISIpa, €CIU JJMHA HAKJIOHHOW cocTaBiseT 17 cM, a ee IpOeKUuH Ha
IJI0CKOCTh — 15 cm.

3. 13 TOukM K IUIOCKOCTH IIPOBEJEHBI ABE HAKJIOHHBIE, paBHble 10 cM u 17 cMm. Pa3HoCTh mpoekuuii aTux
HAKJIOHHBIX cocTaBisieT 9 cM. Haliiure npoekuuy HaKIOHHBIX.

4. VI3 TOYKM K IUIOCKOCTH IIPOBEJEHBI JIBE HAKJIOHHBIE, JJIMHBI KOTOPBIX OTHOCATCS Kak 1:2. Haiinure
JUIMHBI HAKJIOHHBIX, €CJIM UX IIPOEKLIUU PaBHbI 1 cM 1 7 cM.

5. JlokaxxuTe, 4TO €ClIM TOYKA, KOTOpas JEKUT BHE IJIOCKOCTH MHOTOYIOJIbHHUKA, PAaBHOYJAJIEHA OT BCEX
€ro BEpIIMH, TO OCHOBAaHMEM IEPHNEHAMKYJISAPA, IPOBEIEHHONO M3 JTOW TOYKM K IUIOCKOCTH
MHOT'OYT'OJIbHUKA, €CTh LIEHTP OMMCAHHON BOKPYT MHOTOYT'OJIbHUKA OKPYXHOCTH.

Tect
Bapuant 1
1. Jano: AABC; NCL(ABC), AK L(ABC) (puc. 1).
VYkaxute npsmblie, mpoxoasiue yepe3 Touky C neprieHaukyasipHo k NC.
A) ACB)COB)MCT) AC, BC, MC
2. KoropemM siBsiercst B3aumHoe pasmerienue npsameix AK u NC (em. puc. 1)?
A) Ilepecekarotcs b) [TapamensHbl
B) CxkpeuBaromuecs I') IlepnenaukynsipHbl
3. Han xy6 ABCDAI1BICIDI (puc. 2). Ykaxure, K Kakoi IJIOCKOCTH nepneHaukyisipHa npsmast CCt.
A)BIBJI b) BIBC B) BCDT') AA1/11
4. VYxkaxute, UCHOIB3Ys pUC. 2, IPSIMYIO0, TepreHAuKysIpHa K npsamoit CC1 u mpoxoauT uepe3 TOUKy
A.
A)CDB)COB)ACT )AICI
5. U3 Toukm A k muiockocTH a mpoBeneHa HakiaoHHas AB u nepnenaukynsap AO (puc. 3). Haiigure
OB, ectu AB=5 cm, AO =4 cm.
A)lcmb)9cm B)13‘ cm I') [pyroit otBer
g C /
D, : A

o

A D /o

o i el

Puc. 1 Puc. 2 Puc. 3

6. B mpoctpancTBe naHO TpsMyr0 a U TOYKYy A BHe ee. CKOJBKO CYIIECTBYET MpPSIMBIX, KOTOPHIE
ABIIAIOTCS NEPIEHINKYIISPHBIMU K MPSMOM a U IPOXOASAIINX Uepe3 TOUKy A?
A) Huxaxkoit b) beckoneunoe MHOkeCTBO
B) Onna I') Onpenenuts HEBO3MOKHO

7. VI3 Touku A K MIOCKOCTH NpoBesieHbl aBe HakioHHble AB 1 AC u nepnenaukynsap AO. M3BectHo,
yto AB>AC. Kakoil u3 npuBeIeHHBIX HIKE 3aMuCcell sIBISIETCS TPaBUIIbHBIM?

A) AB<AO B) CO>0B B) AC<AO T') CO<OB



8. CKONBKO TUIOCKOCTEH, MEPHEHAMKYISAPHBIX K JAaHHOW MPSMON, MOXKHO IPOBECTH YEpe3 TOUKY,
JIEKaLTyI0 BHE JaHHOW MIPSIMOI?
A) Tonbko ogna b) ase B) Hu onnotii I') beckoneuynoe MHOKeCTBO

9. UYepes Bepmmny C kBaapara ABCD nposenena npsmast CK, nmepreHIuKyIspHYyIO K €ro MI0CKOCTH
(puc. 4). Haiinute paccrosiHue oT TOUKH K 10 BepunHbl B kBajgpara ABCD, eciu AC = 42 em, KC
=3 cm.

A)5cMB) 4 eMmB) 7 em V7 em

10. Yepes uentp O mpaBwibHOro mecruyronbiuka ABCDEF mnposenen nepnenaukymsip OK k
miockoctr ABC (puc. 5). Hatimute AK, ecmtu AB =5 cm, OK =12 cm.
A)ScmB)17cmB) 13 cemT) 26 cm

11. Touka F paBHOynmaneHa OT BepIIMH MpaBwibHOro TpeyronbHuka ABC (puc. 6). Haiinure
paccTostHue OT ToukH F 10 minockocT TpeyroibHuka, eciu FA =17 cm, a AC = 83 cm.
A) 25V3 em B) 15¢m B) 813 em I') Apyroii oTBeT
K F
E D

B

B cF 5 C
A D A B C

Pue. 4 Puc. 5 Puc. 6

12. Touka D paBHOynaneHa ot BepuiuH npsiMoyroiibHoro tpeyroibHuka ABC (£C = 90°). Haiinute
paccTostHue OT TOUKM D 10 miiockocTH TpeyronbHuka, ecinu AD = V4lcm, AB =8 cm.
A)33 cm b) 37 cm B) 5 em I') Jlpyroii otBeT

Bapuanr 2
1. Hano; ABCD — xBaapat; NC L(ABC); KDIINC (puc. 7). YkaxuTte npsimMble, MPOXOAIIUE Yepes3
Touky C nepnenaukymnspHo k NC.
A)BCB) DCB) ACT) BC, CD, AC
2. KortopsM siBisieTcst B3auMHoe paszmertenue npsmoit KD u mmockoct ABC (puc. 7)?
A) Ilepnenauxynspusl b) He nepecekatorcs
B) IMapannensusbie I') OnpenennuTs HEBO3ZMOXKHO
3. Han xy6 ABCDA1B1C1Di(puc. 8). Ilpsimast AD neprieHAuKyIsipHA K TUIOCKOCTH:
A) DD:C B) ACC:1 B) BB1C1I') BB1D)
4. VYkaxute, UCHOIB3Ys pUC. 8, IPSIMYIO, SABJISETCA MEPHEHAUKYIIpHON K npsimoil BB, u nmpoxoaur
yepes Touky D.
A) AB b) BCB)B:D:11') BD
5. U3 Toukm A k miockocTH [ mpoBeaeHa HakioHHas AB u nepnennukynsip AC (puc. 9). Haiinute
BC, ecmu AB =10 cm, AC =6 cm.
A)8cmb)4cmB) 16 cm I') lpyroii oTBeT




6. B mpocrpaHcTBe naHO TpsMyI0 a U TOYKy A Ha Heill. CKOJBKO CYIIECTBYET MPSIMBIX, KOTOPHIE
MEPIECHANKYJISIPHBI K TIPSMON a U MPOXOAAIIUX Yepe3 TOUuKy A?
A) Hukaxoit b) Ogna
B) beckoneunoe MmuoxecTBO ') OnipeaenuTb HEBO3MOXKHO
7. U3 touku M k miockoctu mposeneHbl jBe HakioHHble MK u MN u nepnenaukynsip MO.
N3BectHO, uTo KO>ON . Kakoil u3 npuBeACHHBIX HUKE 3aMUCEN ABISETCA MPABUILHBIM?
A) KM <MN Bb) KM > MN B) KM <MO I') MN < MO
8. CKOJBKO MIIOCKOCTEH, MEePHNEHAMKYISIPHBIX K JAHHOM MPSIMOW, MOXKHO IPOBECTH Yepe3 TOUKY,
JIeXKAIlYI0 Ha JAHHOM TPsIMOiA?
A) beckoneunoe MHOkecTBO b) Hukakoit
B) Tonpko onny I') Tonbko aBe
9. Yepes touky O mepeceuenus auaronanei npsmoyroisauka ABCD npoenen nepnenaukyisp OF
K ero miockoctu (puc. 10). Haiiqute OF, eciu AB = 6 cm; BC=8 cm; .FA =13 cm.
A) 12 eMm B) V6 9 cm B) 10 cm I') V269 cm

10. Yepe3 uentp O mnpasunsHoro mectuyronbHuka ABCDEF mposenen mnepnennukymsp OK
wiockoctd ABC (puc. 11). Haiigure OK, ecniu AF = 24 cm; AK =26 cm.
A)2cm B) 10cm B) 26 cm )24 cm
11. Touxa K paBHOynanena ot BepuuH kBaapata ABCD (puc. 12). Haitnure KC, ecnu paccrosinue ot
K JI0 TJIOCKOCTH KBajipata paBHa 16 cm, a AB = 122 em.
A) 20 cm B)282 em B) 312 cm I) [Ipyroii otBer

F K

B (

p L0\
Puc. 10 puc. 11 F E puc 12

12. Touka D paBHOynameHa OT BepmUH MpsMOyroibHOro TtpeyroibHuka ABC (2C = 90°) wu
PACIIONIOKEHA HA PACCTOSHIM \33 CM OT IIIOCKOCTH Tpeyrombruka; AB = 8 cM. Haiimure BD.
A)\97 cM B) 7 cm B) V41cem I) Ipyroit otBet

OTBeTSHI K 3a/1aHUSIM CaMOCTOSTENbHON paboThI
Bapuanr 1.1.1.2.5.3.B.4.B.5.B.6.B.7.T.8.A. 9. A. 10. B. 11. 5. 12. B.
Bapuant 2. 1. I'. 2. A. 3. A. 4. I. 5. A. 6. B. 7. b. 8B. 9. A. 10. b. 11. A. 12. b.

KOMBUHATOPUKA. CTATUCTUKA U TEOPUSI BEPOAITHOCTEN
Tema4 «IaeMeHTbI KOMOMHATOPUKID)
IIpakTnueckas padora

Tema. 3a1auu HA MOACYET YHUCJIA Pa3MellleHU i, IePeCTAHOBOK, COYEeTAHMI.

1. PaccmoTpuTe nNpuMepsl M X pelieHusi. BLINOJHATE cAaMOCTOATEIBHO PELICHHE 32124 110 THIIAM..
[IpaBmiio yMHOXKEHHS B KOMOMHATOPHBIX 3a/1a4ax.
3anaua 1. Ha oGes B MIKOJIBHOM CTOIOBOM Mpeasaraercs 2 cymna, 3 BTOpbIX 0yitofa U 4 pa3HbIX COKa.
CKOJIbKO pa3InYHbIX 00€/10B MOYKHO COCTABUTH 110 MPEAJI0KEHHOMY MEHIO?
Cym 2 Bropsie 6roga 3 Cok 4
Pemenue: 2 x 3 x 4= 24
OTtBet: MOXHO COCTaBUTh 24 BapuaHTa Pa3IUYHBIX 00€10B
Pemuth camocrostensHo. (1 B - 1,2; 2 B - 3,4)

1. Nmeercs 3 Buma KoHBepTOB U 4 BUJa Mapok. CKOJIBKO CYIIECTBYET BAPHAHTOB BhIOOpa KOHBEPTA C
MapKoit?



2. B kpyxke 6 yuyeHukoB. CKOJBKHMH CIOCOOAMH MOXKHO BBIOpaTh CTApOCTy KPYXKKa W €ro
3aMEeCTUTENS?

3. Konnept coctont u3 5 HomepoB. CKOIBKO HMEETCA BAPUAHTOB IMPOrPaMMBbl 3TOTO KOHIIEpTa?
4. B Oydere ectp 4 copra mupoxkoB. CKOIBKMMH CHOCOOAMH YYEHMK MOXKET KymHTh cebe 2
MUPOKKA?

[TepecTaHOBKM B KOMOMHATOPHBIX 3a/1auaX.

3ajgaua 2. B TypHHpe y4acTBYIOT yeThlpe uyesioBeka. CKOJBKUMU CIIOCO0aMHU MOTYT OBITh paclpeaeIeHbl
MeCTa MEXAY HUMU?
Pemenue. [lepBoe MecTo MOXKET 3aHATH JIFOOOK M3 4 ydyacTHUKOB. [Ipy 3TOM BTOpOE MECTO MOKET 3aHSTh
110001 U3 TPEX OCTABIIMXCS, TPEThE — JIOOOM M3 JIBYX OCTAaBIIMXCSA, a Ha YETBEPTOM MecTe OCTaéres
NOCIIEAHUN yYaCTHHK.
3Ha4YMT, MECTa MEXK/TY YIaCTHUKAMH MOTYT OBbITh pacrpeieIeHbl CISAYIOUTIM 00pa3oM Py= 4e3¢2¢1=24,
Ortger: 24 cniocobamu.
3anaua 3. Anapeit, bopuc u Bacunuii BXoaAT B KOMHATY 110 0JHOMY. CKOJIBKO Y HUX €CTh CIIOCOOOB 3TO
caenarn?
Pemenue. Ilyctp nepBbIM BOMIET AHzpeil, HO Torga BTOPbIM MOXET BONMTHM bopuc unum Bacunui,
T.€.MMEIOTCSI IB€ BO3MOKHOCTH. AHAJIOTMYHO €CTh JIB€ BO3MOYKHOCTH, €CJIM MEPBBIM BOMAET bopuc u eciu
nepBbIM BoiET Bacunuii. Takum o0pa3zom 6 BO3MOKHOCTEH.
OtBer: 6 cr1oco0oB.

Pemmts camoctosrensHo (1B, 2 B no 1 3anayue).
1. CkonpKO CyniecTByeT BapMaHTOB paccaXMBaHMs BOKPYT cTojia 6 rocTeil Ha 6 cTynbsx?
2. B moHenenpHUK B MATOM Kjacce 5 YPOKOB: My3blKa, MaTe€MaTHKa, PYCCKHH S3bIK, JUTepaTrypa U
ucropus. CKOJIBKO pa3IMyHbIX CIIOCOOOB COCTABICHUSI PacllCaHMs Ha MOHEICIbHUK CYIIECTBYET?

Pa3merienust B KOMOMHATOPHBIX 3a/1auax

3agava. Ckompkumu criocobamu 10 ¢GyTOONBHBIX KOMaHJ MOTYT pa3birpaTh MEXIy CO0O0H 30I0THIE,
OpOH30BbIE U cepeOpsiHbIe MeaaIu?
Pemenne Ha npenecrane movyéra Haxoaarces: 3 komanas! u3 10, v U1 HUX OYEHb CYIIECTBEHHO, KTO KaKoe
MECTO 3aHsUl, T.e. NOpsAAOK cienoBaHus. CocTaBieHHE TpYIIl C Y4ETOM IHOpsijiKa CJelOBaHUs -
pa3MeleHus. Yucno pa3MeneHui onpeaensieM o dbopmyne
A10® = 10Y/(10 - 3)! = 10!/7! = 8:9-10 = 720.
3anaya. CKOJBKO HEUETHBIX TPEX3HAYHBIX YHCET MOKHO COCTaBUTH U3 1udp 3, 4, 8, 6? (Lludps! B 3anucu
Yrcia He MOT'YT ITOBTOPSITHCSA).
Pemenne. MickoMmoe uncio MTODKHO OKaHUYMBATHCS 1Upoit 3, Tak Kak 4, 6 U 8 genstcs Ha 2 0e3 ocTaTka.
[TosTOMYy MO3MIMS €IUHMII Y HAC YK€ 3aHATa, U OCTAaeTcsl pa3MecTUTh 3 mudpsl Ha 2-yX MO3ULIMAX -
JNeCATKOB W coTeH. Yumcno pasmemennit w3 3 mo 2  ompenemsieM 1o dopmysie
AZ=3l/(3-2)!=31/11=2-3=6.

Pemmts camoctosrensHo (1B, 2 B no 1 3anaue).

1. CKOJIBKO YETHBIX TPEX3HAUHBIX YHMCET MOXHO cocTaBUTh U3 1udp 3, 4, 5, 67 (Ludpe B 3anmucu
YHUCJIa HE MOTYT MTOBTOPSITHCSA).
2. CKONBbKO YETHBIX TPEX3HAUYHBIX YMCET MOXKHO cocTaBuTh u3 uudp 3, 4, 5, 6? (Ludps! B 3amucu

YHCJia MOTYT ITOBTOPSTHCS).



CoueTtanue B KOMOMHATOPHBIX 3a7a4ax
3amaua. Mmeercss 6 BuaoB oBomieil. PemeHo roToBuTh canmaThl U3 TpEX BHUJIOB oBouIeH. CKOJIBKO
pPa3IMYHBIX BAPUAHTOB CAJIaTOB MOYKHO MIPUTOTOBUTH?
Pemenune. YUeM oTimyaeTcs cajar OT OMHMCAHHOTO paHee obema? OOen equM IMOCIIEeNOBATEILHO, a canar
nepemenrBaecM. BeiOpaHHbIE OBOIIM B cajlaTe paBHOIPABHBI, OY€PEAHOCTh MX MOIAaaHus B 001ee 011010
HE BaXKHA. 3HauuT HaIlu BBIOOpKHU 3TO COUYETaHMs u3 6 o 3.

Ce® = 61/31/(6 - 3)! = 61/31/31 = (4-5-6)/(1-2-3) = 20.

3amaua. B xopoBoM Kkpykke 3aHuMaroTcs 9 venoBek. Heo6xommMo BbIOpaTh 1BYX COMMCTOB. CKOJBKHUMH
CII0CO0aMHU 9TO MOXKHO CAeIaTh?

Pemenue. J[Ba commcra paBHONpaBHBL. (MoXeT OBITh, M IETh IIAHUPYIOT Oy3TOoM.) Hac He BomHyeT
MOPSIOK CJIENOBAaHUSL B TPYIIEe M3 2-yX YEIOBEK, BBHIOPAHHBIX M3 9-TH. 3HAYUT OMpEIENieM YHCIO
coueTaHuH u3 9 1mo 2.

Co? = 91/21/(9 - 2)! = 91/21/7! = 8-9/2 = 36.

Pemnts camocrositensHo (1B, 2 B no 1 3agaye).
1. B cnoptuBHO# kKomaHzae 9 uenoBek. Heo6xoaumo BeIOpaTh KanuTaHa U ero 3amectutens. CKOIbKUMHU
Croco0aMu 3TO MOXKHO C/IeNIaTh?
2. Ilatepo apy3eil ceirpaiu MexAy coOoi 1Mo oaHo#M mapTuu B maxmaThl. CKOJBKO BCEro MapTUil ObLIO
ChIrpaHo?

IIpakTnueckas padora
Tema. Pemmienue KOMOMHATOPHBIX 327124

Bapnanr 1
1. CKOJBKO pa3NUYHbIX YETHIPEX3HAUHBIX YHCET, B KOTOPHIX HU(PBI HE MOBTOPSIOTCS, MOKHO COCTaBHUTh
u3 uudp 0, 3.4, 8?
2. W3 24 yuyacTHUKOB coOpaHHs HaJ0 BBIOpAaThb MpeAcenaTeNs, €ro 3aMeCTUTENs U CeKpeTaps.
CKOJIBKMMH CIIOCOOaMH 3TO MOKHO CHeNaTh?
3.  Muma umeer BoceMb, a Buts - cempb paznuuHbix KoHGET. CKOIBKUMHU CHOCOOaMU Malb4UKH MOTYT
MTOMEHSTHCS MAThI0 KOHpeTamu?
4. Pa3noxuTh ABY4IEH Ha MHOTOUJIEH C HOMOIIBIO Tpeyronbauka [ackans (2a — 38)°

Bapuanr 2
1. CKOJBKO Pa3NUYHBIX TPEX3HAYHBIX YUCEI, B KOTOPBIX HU(PBI HE TTOBTOPSIFOTCS, MOKHO COCTABUThH M3
uudp 0,4, 5?
2. W3 28 cmoprcMeHOB Ha/l0 BHIOpaTh KamUTaHa KOMaHIbI U €ro 3amectutess. CKOIbKUMHU CrocobaMu
9TO MOKHO C/ieNiaTh?
3.  Kons numeer neBarp, a JIEHS - BoceMb pa3nnuHbIX KOHGET. CKOIBKUMH CIIOCOOaMH MaTbYMKU MOTYT
MOMEHSITBCS ECThI0 KOHpeTamu?
4. Pa3noxuth ABYUYJIEH HA MHOTOUWIEH C IOMOIIIbIO TpeyronsHuka [lackans (a + 2B

Bapuanr 3
1. CKOJBbKO pa3NMYHBIX TPEX3HAYHBIX YHUCEI, B KOTOPHIX IU(GPHI HE TTOBTOPSIOTCS, MOKHO COCTAaBUTH U3
uudp 0, 3,4, 8?
2. W3 26 yuyacTHHUKOB coOpaHUS Hag0 BBIOpPATh TpEICEeNaTeNs, €ro 3aMeCTUTENsT U CeKpeTaps.
CKOJIBKUMH cI0CO0aMU 3TO MOJKHO caeiiaTh?
3.  Muma umeer 6, a Buts - 5 paznuunbix koHpeT. CKOTbKUMU CIOCO0aMU MaTbUUKH MOTYT IIOMEHSTHCS
MATHIO KOHpeTaMu?
4. Pa3noXuTh IBYUIEH HA MHOTOUIEH C TIOMOIIBIO Tpeyronpanka IMackans (a? + 3B

Bapwnanr 4
1.  CKOJBKO pa3IMYHBIX TPEX3HAYHBIX YHUCEN, B KOTOPBIX HHU(PHI MOBTOPSIOTCS, MOKHO COCTaBUThH W3
nudp 0,4, 5?
2. W3 24 cnoprcMeHOB Ha/lO BhIOpaTh KamuTaHa KOMaHIbI U ero 3amectuteis. CKOIBKUMHU CrocobaMu
3TO MOXHO CAENaTh?
3.  Koms umeer 7, a JI€ns - 5 paznuunbix koHpeT. CKOTbKUMH CIOCO0aMU MaTbYUKH MOTYT TIOMEHSTHCS
IECTHhIO0 KOH(peTaMu?

3)5

3)6



4. Pa3loXuTh IBYYICH Ha MHOTOUICH C IOMOILBIO TpeyroabHuKa Ilackans (a — 2B)°

Bapuanr 5
1. CKOJbKO YETHBIX YETHIPEX3HAUHBIX YHMCEIl, B KOTOPHIX LU(PHI HE MTOBTOPSIIOTCS, MOKHO COCTaBUTh U3
mudp 0, 3.4, 8?
2. W3 30 yuyacTHMKOB coOpaHHs HaJ0 BBIOpPAaTh MpeACenaTeNs, €ro 3aMeCTUTENsT U CeKpeTaps.
CKOJBKMMH cI0OCO0aMH 3TO MOYKHO C/I€NaTh?
3. Muma nmeer 5, a Buts - 4 paznuyabix kKoHpeT. CKOIBKUMH CITOCOOaMH MAJIBUUKU MOTYT IIOMEHSIThCS
NATHIO0 KOH(peTamMu?
4. Pa3noxuth ABY4IEH Ha MHOTOUYJIEH C HOMOIIBIO Tpeyronbuuka [ackans (a? — B)®

BapuanT 6
1. CKOJBKO HEYETHBIX TPEX3HAYHBIX YHCEIN, B KOTOPHIX HMU(PHI HE MOBTOPSIOTCS, MOXKHO COCTaBUTH U3
uudp 0,4, 5?
2. W13 20 croprcMeHOB HAJ0 BHIOpAaTh KaluTaHa KOMaH[bl U ero 3amectuTens. CKOJBKUMHU CIOCO0aMu
3TO MOXKHO cJieiarh?
3. Komus umeer 4, a JI€us - 6 paznuyapix KoHpeT. CKOIBKUMHU CIOCO0aMH MalTbUUKH MOTYT IIOMEHSTHCS
niecTbio KoHperamu?
4. Pa3ioXuTh ABY4JIEH HA MHOTOUIEH C TIOMOIIBIO Tpeyrombpauka Iackans (2a3 — B)>6

I'EOMETPUA
Tema$S. KoopauHaTrbl H BEKTOPbI

IIpakTnueckas padora
Tema. BekTopsbl. [leiicTBusi ¢ Bekropamu. CkajisipHoe Npou3BeeHue BEKTOPOB.

1-B 2-B 3-B 4-B

Haiitu koopuHaTe! Bektopa AB

A(1;3;2), B(2;3;-1) A(3;-1;0), B(1;2;5) A(-2;-1;1), B(1;3;1) A(1;-1;1), B(1;3;-1)

Haiitu jyinny Bektopa2 a + 3b ecim

21(2;1;-3), 5(2;0;1) 21(3;1;-4), 5(2;2;0) 21(1;2;-1), 5(2;1;1) 21(2;2;-1), 5(1;-2;-2)

2. Haiitu xocunyc yria A tpeyronbauka ABC, eciu

A0;15-1), B(2;3;-1), A(1;0:2), B(1;-1;4), A(-1;-1;-2), B(-3;1;2), A(2;-15-2), B(2;3:1),
C(3;1;0) C(3;1;0) C(1;2;3) C(1;-3;-2)
4. Haiitu mymnny Bektopa AB, ecru
A (-2;1;0), B(1;0;-1), A(2:1;2), B(2;-1;-2) A(1;1;-1), B(2:-1;3) A(1;-1;-2), B(3:-2;4)

MaTteMaTHYeCKH TUKTAHT
Tema. BeKTopbl B IPOCTPaHCTBE
1. HaiiTu KoOpAuHATHI BEKTOpa 2 ecam: (1 6am)
1 BapuanT 1. A(2;1;3), T. B(-1;3;-2)
2 BapuanT T. A(0;-2;3), 7. B (-2;3;-2)

2. Hatitu:
A) >+-  (16)




b) Z —;E (26.

Inh+?| (16.)

Ecnu: 1 Bapuant 2(1;-3;2),b(2; -3;0)
2 BapuaHt a(2;2;-2),8(1;—1;0)

IIpoBepouHnasi camocTosiTeJibHAsI padoTa
Tema. /leiicTBusl HaJl BEKTOPaMH

1. Haiitu koopauHaThl cepeinH cTopoH Tpeyroyibauka ABC, ecau A (2; 0; 2), B(2;2;0), C(2;2;2).
1 BapuaHT - KOOpJAMHATHI cepeiHbl AB
2 BapuaHT - KoopauHaThl cepearnsl AC
3 BapuaHT - KoopAauHaThl cepeaunbl CB

2. JIaHO TOYKH :
1 Bapuant A(3;-2;5), (-4; 6; 1), C(-2; -6; - 11), D(X;y;z)
2 Bapuant A(1;-2;2), (-4;4;0), C(2; 6; -1), D(x;y;2).
3 BapuanTt A(2;-1;5), (-4;2; 1), C(-2; 3; - 4), D(x;y;2).
Haittn x,y, z, ecrn 4B = CD,
AJI'EBPA
Tema 6. OCHOBBI TPUTOHOMETPUH

IIpakTuyeckas padora
Tema. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA. DOPMYJIbI CJI0KEHUs1, YIBOCHUS

CamocrositensHo 1,2,3 BapuaHT COOTBETCTBEHHO a, B, [
YIpPOCTUTH BBIPAYKEHHUE:
a) 1 + sin®a + cos?0;
B) 2sin®a + cos®a — 1;

2
—cos
I 1__.c_u—-— Bemonuuth camoctostensHo 1 (a,B) 2(1,0), 3(r.e)

2
]. — 81N O YOpocTUTE BEIpaKEHHE:

. 0 1 2
——— - +8in” oy e — 8iN° 0
a) 14 tg® o 6 1+ ctg’a

B) (1 + tg?a)cos?a — 1; r) 1 — sina(l + ctg®o)

1 1+tg’a
tg®o) + ; i,
ﬂ) (1 + g CL) sin2 o e) 1+ctg2a

4. CamocrostensHo 1,2,3 BapuaHT, a, 0, B
JlokazaTh TOXaecTBa:

2
a) — LI S —=1 6) (1 —ctgo)® + (1 +etga)’ = ;
" 1+tglo l+ctgia sin® o
. il '
B) '-1—---—5-1{15 %4 tgactga = —1—2 ;
1-cos" o sin” o

Haittu 3HaueHue BbIpaKEHUS:
a) c0s33%0s27°-5in33%in27°;
6) cosl2%c0s42° + sinl2%in42°;

. N 3 .3 n
B) Sin—cos—m+sin—Ccos—;
5 10 10 5



YHpocTuTh BeIpaKeHUE:

an . i
a) cos —2-—a +sin{n-a);  6) tg(—z-+a]+ctg(n+a);

B) tg° (2& - %—T’—) —ctg? (20— 2m).

Haiitn 3HaueHune BbIpakeHus :
a) 2sinlb°cosl15°;
6) 3cos® 1—3sin2 1;
8 - 8

tg 22,5°

R) e
1-tg*22,5°

IIpakTuyeckas padora

Tema. [IpeoOpa3oBanusi NPOCTEHINIMX TPUTOHOMETPUYECKUX BbIPAKEHU I

1. Beruucnuts

1 BapuaHT 2 BapuaHT
n T 7t n n 1 13
3sin— +2cos— - tg—; Ssin--+3tg— -bBeos---10ctg -,
a) sm6 a::os6 g3, 6) o8 ! g4 P g4,
n n n - n n
2tg - -tg—|: — gin-—.cos——-tg—.
B)[ 6 gs} “*%8 ) Sy oS Ty

2. YIIpOCTUTH BBIpaKCHUE:
2) +X|-cos|la-F}
cos {0+ T s 3

sin (45" + o) - cos (45 + o)

1} sin (o + B) + sin (x - B);
T . .
3)2cos[§—u}—\f§sma—cosa, sin (45 + Q) 4 cos (45 * @)’

3. YOpocTuTe BbIpaKEHUE:

st 2y [ AT
(1-sin 2 ) ez +1) e I
a) 154 6) S &

cosl@+ Si+sm asm S

B) LoOs &

F)T"caij— S5+ 7sin’x

IIpakTnyeckas padora

Tema. IIpeoOpa3oBanne CcyMMbl TPUTOHOMETPHYECKHUX (PyHKIMI B IPOU3BeCHNE, B CYMMY

1 BapuanT 2 BapuaHT
) ) YHpOCTUTh BBIPAKCHHE:
1) sin('£+(1]+sin(% -u); 2) (‘.()S(E—B]—COS (E+B ];
€ L \ ‘1 . 4
3) sin® ( LI a] — sin® (5 u); 4) cos® (u - n) — cos? (u 4 X
4 4 4, . 4/
Brerunciuts:
1) cos 105° + cos 75°; 2) sin 105° — sin 75°;
3) cosll—n‘cos 5_n; 4) cos]—hf—cos 2 LE
12 12 12 12
5) sin X _ain l% 6) sin 105° + sin 165°.

[TpeoOpa3oBate B mpou3BeIeHHE:

1) 1+ 2 sin o; 3) 1+ 2 cos o



2) 1 -2 sin o; 4) 1 + sin a.
3aHI/ICEITI> B BUJC HpOI/ISBe,Z[eHI/ISI:

1) 1 - cos o+ sin o 3) 1+ sin a—-cos o—tg o;

IIpakTuyeckas padora
Tema. IIpocreiiline TPUrOHOMETPHYECKHE HEPABEHCTBA.
1. YkaxuTe Ha OKPY>KHOCTH TOYKH, COOTBETCTBYIOIIUE YMCIIAM BU/JIA!

1 BapuaHT 2 BapuaHT
a)%ﬂ+27zn,nez; B)i%ﬂ+27zn,nez;
6)(—1)”7—;+7zn,nez; r)%wzn,nez;

2. VYKaxuTe Ha eAMHUYHOM OKPY)KHOCTH TOYKY P, ¢ TaHHBIMH KOOpJMHATAMH U 3alUIIKTE BCE YUCia O,

COOTBETCTBYIOLIME 3TOM TOUKE:
1 BapuaHT 2 BapuaHT

a) P, [ﬁ;l} B)F, (ﬁ ;—1}
22 272
6) P, (-10); )P, (—g;%}

3. Pemuth HepaBeHCTBA .

1 - BapmaHT 2 - BapUaHT
V3 J2
1) cos x < v’ﬁ; 2) cos x < -2; 3) r:nsx::-—T; 4) cosxé—-—z—.
tgx> V3 1
gx \/: tgx> =
Clgx= 75 ctgx< V3

IIpoBepounasi caMmocTosAITeIbHAsSI paboTa
Tema. [Ipocreiilme TPUrOHOMeTPHYECKHE YPABHEHUS

Pemnts ypaBHeHHE

1 BapuanT 2 BapHaHT 3 BapuaHT 4 BapuaHT
tex =3 ; tax =—3 tgx = 4; tgx =-5;
1+ctgx=0 ctgx-1=0 v3ctgx=1 V3- ctgx=0
sin(x+§£)=0; sin(2x+—’5)=0.
L X1, L x V2, 4 2
sin= == sin- = —;
3 2 2 2
X
cos 2x =-1; V2 cos = = -1;
x 1 X V2 4
COSE = > cos 2 = EY

IIpoBepounas camocTosiTe/IbHasi padoTa

Tema. «QO0paTHbIe TPUTOHOMETPUYECKHE (PDYHKIHMHN: APKCHHYC, APKKOCHHYC, APKTAHTEHC»
1 BapuanT 2 BapuaHT




1. TToctpouTs:

3 &
a) arctg (- 0,3); 6) arccos % ; B) arcsin 3 ; r) arcctg (-1,5).
2. BeraucnuTs:

3
[aru::sin -+ czrcﬁgﬂ]
a) arccos (sin 2); 0) sin 5 ;
L s
B) arcsin J§4-wt§n JTﬁ; r) sin (T +2amsm§x
1) arctg§+ arctg #; e) arctg %— arctg3;
3. BEIYHCIUTS:
2 B
a) cos (2 arcsin E)ﬂﬂﬁn@mnggx B) ctg (arctg(-1)); r) cos (2 arcsin (2 )).
4. BBIYUCIUTB.
athngingamwm5' BHQQW%MJLMWW13
V3 27 V26 27
& E L g
6) %— cos? ( £ —arcsin 2); r) arcctg (tg (arcctg ¥ + arcctg 2)).
I1l. Beraucnurs:
1) arcsin (sin 70°); 4) arccos (cos 1709);
2) arcsin (sin 210°); 5) arccos (cos 67 );
... 9 2

3) arcsin (sin Tn); 6) arctg (tg ?n)

ok LN e

AJI'EBPA
Tema7. ®yHKUUH, UX CBOHCTBA U I'PAPUKH.
CreneHHble, NOKa3aTeIbHbIE, JJOrapupMuUecKre 1 TPUTOHOMeTpHUYecKHe PYyHKIUT

IIpakTnyeckas padora «CpoiicTBa H rpapukn QyHKIHI»

Bapuanr 1

3X+1.
2X+5’

Haiinurte o6nacth 3HaueHui pyHKIUM: y = 2C0S4X -3
Haiinurte nepuoa pyHkmm: y=2C0S2 X + 3 tg% +8

6)y= Iog3(2x+15— x2)

Haiinure obnacte onpenenenus GyHkmuu: a) y =

WccnenyiiTe QYHKIMIO HA YETHOCTB: Y= SiN2X + X°.
[Toctpoiite rpaduk GpyHKINU:
a)y= - :txz +x|-1  6) y=3 cos(x +)

**OyHKma Y T flx) OIIpelieJICHa HaM BCEU YMCIIOBOM IIPSIMOM U SIBJISAETCS NIEPUOJIUYECKOU C

2
x =4
o= )
OHa 3ajaercs popmynoit 5 . Haiinure

nepuonoM 7. Ha npomexyrke [—6:1)

%-f(21)—f(15)+2.

SHAYCHUEC BBIPAKCHUA



Bapuant 2
Haiinure o6nacts onpezeneHust GyHKIHH : a) Y = (9 +3X)0’77 6) Y=+7x—3x*+6

Haiinure obnacts 3HaYeHn PyHKIMU: y = 2C0S 4X -3
Haiigure nepuon pyHkuuu: y=2c0s 0.5x + 3 tg g +14
4u—8

a4’

Jlnst nanHOW (yHKIMU HaWAUTE OOpaTHYIO: y =

ok~ e

[TocTpotite rpaduk GyHKIIN:
a) y=| -3x? -6x+9| 0)y=-vx—5
6. **®yukuus y= f(X) onpenencHa HaM Bcell YUCIIOBOM MPSIMO U ABJISICTCS TIEPUOMUSCKOM C

f(x)=x’ —lx2.

[—2:3) oua 3ajaercs popmyIoi 2 Haiigure

nepuogom S. Ha mpomexxyTtke

2. 15+ £(18) - 4.

3HAYCHHUC BbIPAKCHUA
Bapuant3

Haiimure o6nacts onpenenenus pynkuun: a) Y =109, 2x — IOg(X -1 o)y= (1— 7% . 49¥ )QA

Haiinure o6nacts 3HaueHuit pynkuuun: y = 13sin3x -4
Haiigure nmepuon ¢pynkmmm: y=3¢0s 0,2 X + 3 tg %
Wccnemyiite GYHKIMIO HAa YETHOCTB: y = 2X2 + COS2X
[Toctpoiite rpadux GyHKIHIH:

a) |yl= x%-6]x[+5  6)y= ~cosx -1

ok LN =

2 3 3
y=—\/l6sm2x+]6smx+17.
6. **Haiinute naubosbliee 1esoe 3HaueHne QyHKIUU

Bapuant 4

1. Haiigute obnacts onpenenenus GyHkumu: a) Y = \/leig 0)y= Iog2(4— X)— log 2(X+l)

Haiinute o6nacts 3HaueHuit Gpynkun: y = -3sin3Xx -6
Haiinure nepuon dpyukimu: y = -3¢0s 0,25 X + 3 sin %

2x

Jlnia nanHOM (QYHKIIUM HAWIUTE OOpaTHYIO: y =

2—xT

ok~ w

[Toctpoiite rpadux pyHKIMH:

a)y=[Ixl-4| 6)y=cosx—1

5 - .
y :—\/3651112 x—12sinx+17.
6. **Haiigute HanbombIee 1enoe 3HaueHne QyHKIun

Tect «lIpeobpazoBanus rpaduka GyHKIIHH.»

Teomempuueckue npeobpazosanus spagurkos GyHKyuil Ha NIOCKOCHU 1 sapuanm
1. T'paduxk kakoi QyHKINM H300paXKeH HA PUCYHKE?



1} y=-x"-dx-3

) y=x'-4x-3

3) y=-xT44x-3

1) y=x'+4x-3

2. I'paduk kakoit ¢pyHKIMHM H300pakeH HA pUCYHKE?

1) y=2x-1

) y=-x-1

3 y=-2+x

4 y=——x-1

YKaXuTe HOMEp ATOro0 pUCYHKA.

T'eomempuueckue npeobpaszosanus epaghuxos yHKYuil Ha NIOCKOCMU 2 sapuanm
1. T'paduk kakoit GyHKUIHUU U300pakeH HA PUCYHKE?



1) y=-x"4x-2

3) y=x-x-2

) y=-x-x-2

2 I'paduk kakoi QyHKIIMK H300paKeH Ha PUCYHKE?
) y=-x |

3) y=2x

9 y=-3

3 I'padux xakoit pyHKIIMU N300pakeH HA pUCYHKE?

1) y:—%sinx
2) y:%sinx
3) y:%cosx
4) yz—%cosx

4 Ha ogHOM W3 PUCYHKOB M300pakeH ICKU3

rpaduka pyukimn Y =2" —3. YkakuTe HOMep 3TOr0 PUCYHKA.

T'eomempuueckue npeobpazosanus epaghurxos yHKyuil Ha NIOCKOCMU 3 eapuanm
1. T'paduk kakoit GyHKUIUU U300paKkeH HA PUCYHKE?



1) y=x*-3x-2

) y=xt+3x-2

(&)

3) y=-xedx

) y=-x*-3x-2

2. I'paduk kakoit GyHKIIMK U300pakeH HA PUCYHKE?

1) y=2x+3 i

2} y=—2x+3

33 y=3xr+2

[l

4 y=2-3x i

einy

3 TI'paduk xakoi PyHKIIMM N300paKeH HA pUCYHKE?

1) y=C0osX—2
2) y=sinx+2
3) y=-2sinXx

4) y=—20C0SX 4 Ha
) O O OJIHOM U3
SOTS JUTR OUTE UL R | FOUTL VOO VO SO T . PUCYHKOB

n300pakeH 3cku3 rpaduka GyHKINU Y = 3% +2. Vkaxure HOMEp 3TOT0 PUCYHKA.
Il ] ' | BN EEEE

[ .

T'eomempuueckue npeobpaszosanus epaghuxos yHKyuil Ha NIOCKOCMU 4 eapuanm
1. T'paduk kakoit GyHKUIUU U300paKeH HA PUCYHKE?



[

1)
y=-x

3 y=x

[

4)

1)
2)
3)
4)

+ 5%+

y=2-

Sx+6

3x+6

+ 5%+

y=x—2

y=x+2

X

y=—x-2

YT

4 T'paduk kakoi (GpyHKIMH U300paKeH Ha pUCYHKE?

1)
2)
3)

4)

y=+x+1
y=+/x-1
y=+x-1

y=~/x+1

y =2sinx
y=sinx—2
y =2C0SX
Yy =COSX + 2

Camocmosamenvnasn padoma « OyHKyUU U UX C60UCMEQ)

‘ Bapuanm 1 ‘ Bapuanm 2 ‘ Bapuanm 3 ‘ Bapuanm 4 ‘ Bapuanm 5 ‘ Bapuanm 6
1 HaiinguTe o6sacTh onpenenaeHust QyHKIHUH
a) | 3) a) a) y=v4+x2 a) y=vx%+9. a)
Y:G\/x2+3x—4y=\/X2—X—6 y=vx*—4x-5 y=vx*—x-6
6) 6) 6) 6) v_loq (8_5x) | © 6)
y= Iog5(2x—8) y=Iog(),7(x2 —6x+9) y=log,(2x—-7) y Og%( X) Y=|093(2X+15— XZ) y =109 25(16—2x)




(2x+4)* _ 6= —__ =z _ 1-3x __*
B) y= }:; 4 B) y= g—xl ]i) y 3—4x B) = (x—2)(xt2) B) y= (1—6}{}2 B) y ©-16
Ti—Bu—1){Bx+E)
r) r) r) r) r) r)
Y, n Ik 1 B ‘ iz ]
; < ] ' =N I
T < IR N (e, 1 \ 1 \ <
{2 1 —3/1 1 10 2 N i @ \\‘ oY u
= Puc. 7 1-‘1' i
Puc. 1 Puc. 2. Pes. 6. o Prc. 12 Puc. 13.
2 Haiigute MHOXECTBO 3HaUYCHUH (DYHKIIUU
y=x3-2 y=x%-2 y=—2x*-2 y=—4x* -2 y= s y=vx—6
x—2
3 MHccnenyiite GYHKIMIO HA YETHOCTD
y=sinx - x* y= COSX - x~ y=X - x* Fx_i y=v5 +x y=x° - x’
4. Haiigute nepuon GyHKINU
y=sinx + y=Sin2x +2x | y=4sin0.5x + | y=3sindx + y=sin0.2x + y=0.5sin2x +
C0S2X ctg3x €0s0.5x 0.2tgx tg2x
5. Iloctpotiite rpaduk GyHKIIH:
VE-2 |y- Va2 |y- 2 _z It 6xT] |y=x2+|6x]7
y Xy X ly=5= Y=5 y= ]y 6]
I'EOMETPUSA

Bapmnanr 1

Tema 8. MHOrorpaHHUKH M KpYyIJible TeJa

IIpakTHyeckas padora
Tema. Ilpusma. [Ipsimast u HakoHHasA npusMa. Ky0. [Tupamuaa. IlpaBuibHas u yceueHHast
nupamuga. [L1omaab NoBepxXHOCTH U 00beM.

1)./lnaronanps NpaBUIBLHON YETHIPEXYTOJILHON MPU3Mbl HAKJIOHEHA K IJIOCKOCTH OCHOBAHMSI MO YTJIOM
60°. Haii/iire MOMHYIO TTOBEPXHOCTh MPH3MBI, €CIIH AHATOHATh OCHOBAHHMS paBHa 4 V2 cM.

2).B ocHOBaHMU NPSIMOM TPU3MBI JIEKUT NPSIMOYTOJIBHUK CO CTOpOHaMH 6 cM U 8 cM. BricoTa npu3msl
paBHa 5 cM. Haiinure MOMHYIO MOBEPXHOCTH IIPU3MBI.
3) Haiinure CTOpOHY OCHOBAaHMSI U BHICOTY NMPABUIBHON YETHIPEXYTOJIbHOM MPU3MBI, €CIIH IIJIOLIAAb €€
TONHO TIoBepXHOCTH paBHa 40 cM?, a 60KOBas TOBEPXHOCTH 32 cM? .
4) B mpsIMOM TapasiieNenume/e ¢ BHICoToi V14 M CTOPOHBI OCHOBAHHS PABHEI 3 M i 4 M, guaronams AC

paBHa 6 M. HaliguTe mioiaas JMaroHaIbHOTO CEUCHUS MnapajjejienmIieja, NpoxXoAsamero 4€pe3 BEPUINHbI

Bu /.

5)HaiiguTe quaroHanb NpsMOYTOJIBHOTO MapajulesenuIieaa mo TpeM ero u3MepeHusm: 7cm, 9cm u 11em.

6) B mipsiMmoM Tiapasiesenueae CTOpOHbl OCHOBAHMS BETMIMHON ScM 1 9cMm 06pasyioT yron 45°, GokoBoe

pebpo paBHO 8cM. HaiiauTe mogHy0 NOBEPXHOCT IMPU3MBI.

7) B mpaBHIIbHO#M YeTHIPEX yrOIBHOMN MPU3MeE IUIOMIAIb OCHOBAaHHS paBHa 144cm?, a Boicota 10cm. Haiiaure
yr >

miomanab JuaroHaJbHOro CCUCHUA.

Bapuanr 2

1) OHpCI[CJ'II/ITB MOJIHYHO ITOBCPXHOCTH IIPABUJIIBHOT'O I-IGTLIpCX}/I"OJ'II::HOI‘/’I IMPU3MBI, €CJIK €€ AUaroHajib paBHa

14 cMm, a nuaroHanbs 00KOBOM rpanu paBHa 10 cMm.
2)OcHOBaHMEM MPSIMOI MPU3MBI CITYKUT poMO. JlMaroHanu mpu3Mbl paBHbI 8 CM U 5 M, BBICOTa paBHA 2
cM. HaliiuTe nosHyro OBEPXHOCTD MPU3MBL..
3)HaiiguTe CTOPOHY OCHOBaHHMS U BBICOTY MPABUIBLHON YETHIPEXYrOJIbHOM MPU3MBI, €CIi €€ OOKOBas
TIOBEPXHOCTh PaBHa 8 cM? , a momHas 40 cm? .
4)B npsiMoM nmapaienenuIee ¢ BbICOTON V15 M CTOPOHBI OCHOBaHMS paBHbI 2 M U 4 M, quaroHans AC



paBHa 5 M. HaiinuTe miiomaas AMaroHaaIbHOTO CEYeHUs MapalljiesienuIe/a, MPOXOoIAIero Yepe3 BEPIINHBI
Bu /.
S)Haiinure quaroHanas IPsMOYTOJIBHOTO MapajuiesienuIieia o TPEM e€ro U3MEpeHusIM: 6¢M, 8cM u 12¢M.
6) B mpsMoM napasnienenuiee CTOPOHB OCHOBAHHs BETHMYMHON 7cM 1 8cM 06pasytoT yron 60°, 6okoBoe
pebpo paBHO 6¢M. HaliuTe moHYI0 TOBEPXHOCTD MPU3MBI.
7) B npaBuiIbHOM 4eTHIPEXyToIbHOM MpU3Me MIIOIalb OCHOBaHHs paBHa 121cm?, a BeicoTa ScM. Haiinure
IUIONIA/Ib JUArOHAIILHOTO CEYCHHUSI.

Tect «IIpusma» Bapuanr 1

1 Jlano: npamas uemvipexyzonvras npusma. Ymo saensiemcs ocnosanuem 0anHo2o mena?

Ocnoganuem A61AemcA...

A JIx000i1 4eThIPEeXyTroIbHUK

b IMapamienorpamm

B IIpsmoyronasHuK

I' KBagpar

2 IlpamoyeonvHulil napaiienenuneo, OCHOBAHUEM KOMOPO2o ANAemcs Keaopam, HA3bl8Aemcs
A KBaznpaTHbIM napajiiesenuneomMm

Ky6om

[IpaBUSIbHON YETHIPEXYTOJBbHON TPU3MOM
[Tapamnenorpammom

Ymo npeocmasnsiem coboti 60K08as NOBEPXHOCHb NPU3MbL?
[Tapamenorpamm

Kpyr

[IpssMoyTONnBHUK

I' Tpeyrosnbauk

4 OcHosanuem npsamot npuUsMvl MoXHcem Obimb

A TOJIBKO MPAMOYTOJIbHUK

b Tonpko kBagpar

B 1mr000i1 MHOrOyroJibHUK

I' mpaBUIBHBII MHOTOYTOJIBHUK

5 3amonHuTe TAOIUIly: JaHa MPaBUJIbHAS TPEYroJdbHas IpHU3Ma

o> wwo

a H P Socn Séox Snwm

18 90

Bapuanr 2
1 Ocnosanuem napannenenuneda sensemcs
A TIpou3BOJIbHBIN NPAMOYTOIBHUK
b YerbpexyronbHuk
B Ksaagpar
I' Ilapamnenorpamm
2 Onpedenenue npuzmol
A MHOrorpaHHvK, COCTaBI€HHBIN U3 IBYX N-YTOJBHHUKOB U 1 TIAPAJIJIEIOrPaMMOB.
b MHororpaHHuK, COCTaBJICHHBIH U3 IBYX PAaBHBIX #-yTOJIBHUKOB, PACIIONIOKEHHBIX B MapaJUICIbHBIX
IUIOCKOCTSIX, M K NapajljieliorpaMMOB.
B MHororpanHuK, COCTaBICHHBINA U3 M-YTOJIBHUKOB U 11 I1APaJLIEIOrpaMMOB.
I’ MHororpaHHHK, COCTaBICHHBIN U3 IByX PaBHBIX H-YTOJBHUKOB U M TIAPAILIEIOrPAMMOB
311nowaos 60K0801 NOBEPXHOCMU NPUSMDL.
A S=a?
b S=2S oeu
B S=PH
I' S=E=PH+2S o
4 Ymo npedcmasnsem co6ou 60K08As NOBEPXHOCIb NPAMOU NPUMbL?
A Tlapannenorpamm

b Kpyr



B IIpsmoyronsHuk

I' TpeyroabHuK

53anonHuTe TabNMIly: 1aHa IPaBUJIbHAS TPEYTOJIbHAS IPU3Ma
a H P Socn Séox Snoan
3) 150

IIpakTHyeckas pabora
Tema. IlnauHap U KOHYC. Y cedeHHbI KoHYC. [l10omans noBepxHocTH U 00beM

Bapuanrt 1.

1). [IpssmoyrosibHas Tparnenus ¢ ocTpbiM yriioM 300 Bpaiiaercst BOKpYr O0KOBOM CTOPOHBI, KOTOpast
TepIICHIMKYISPHA OCHOBaHMsIM. OCHOBAHMS TPAIIeLHy paBHbl V3 cM 1 3,5V3 cM, a Gonbas GokoBast
cTtopoHa 5 cMm. Halitu 00beM Tesa BparieHusl.

2). OceBbIM CEUCHHEM KOHYCa SBIISIETCSl pAaBHOOEAPEHHBIN MPSIMOYTOJIBHBIIN TPEYrOIbHUK, IJI0MAb
koToporo 9m2. Haiiaure 00bEM KOHYCA.

3). JlnaroHanb 0CEeBOT0 CEUCHUS MIJIMHAPA COCTABISAET ¢ 0Opa3yromiei yron y. Haiinure o0bemM mumuHapa,
IUIOINAb OOKOBOM MOBEPXHOCTH M ILJIOIIA (b IOJIHOW MOBEPXHOCTH, €CJIM BBICOTA IMJIMHpA paBHa d.

KonTponbnas pabota
«O0BeM HUIUHIPA U KOHYCa»
Bapuanr 2.

1). IlpsamoyronbHas Tparnemus ¢ ocTpbiM yriioM 600BparaeTcss BOKpYr O0KOBOM CTOPOHBI, KOTOpast
MepHEHANKYIISIPHa OCHOBAaHUSAM. MeHblIllee OCHOBaHUE TPAIEIMK PABHO 2 CM, a €€ BhICOoTa 33 cm. Haiftu
00BeM Tena BpalieHusl.

2). OceBbIM ceUeHHEM KOHYCa SIBISETCS paBHOOEAPEHHBIN MIPSIMOYTOJIBHBIN TPEYTOIbHUK, TUIOIIAlb
KoToporo 9m2. Haitnure 06b€M KOHYCA.

3). Jluaronanab 0CEBOTO CeUEHUs IIJIMHIpa 00pa3yeT ¢ ocHoBaHueM yroi f3. Haiinure o6bem nuimHapa,
UIOIIa/1b OOKOBOM MOBEPXHOCTH M IJIOIIA/Ib MTOJHOM MOBEPXHOCTH, €CJIM PaInyCc OCHOBaHUS paBeH k.

IIpakTnyeckas padora

Tema. Lllap u cpepa, nx ceuenus. Ilnomaas noBepxHocTn u 00beM.
Bapmnanr 1

1. Mennsrii ky0, pedbpo kotoporo 10 cm, neperiaBiex B map. Haittu paguyc mapa.
2. Pamuyc mapa paBen R. Onpenenuts 00bEM IapOBOro CEKTOPaA, €CJIN AyTra B OCEBOM CEUEHUH CEKTOP
paBHa 90°.
3. BHemnuit quametp nosoro mapa 18 cm, TonmuHa creHok 3 cM. Haiiti 06bEM cTeHOK.
4. lnameTp 11apa paBeH BbICOTE KOHYCa, 00pa3yrolias KOTOPOTo COCTABIISAET C INIOCKOCThIO OCHOBAHUS
yron 60°. HaiiTi oTHOIIEHHEe 00BEMOB KOHYCA U IIapa.
5. O0BEM uMHApa paBeH 967 cm®. Thrommae ero oceBoro cedenus 48 cm?. Haiitu rurorniaib chepsl,
ONMCAHHOM OKOJIO IWINHAPA.
Bapuanr 2
1. CBuHLIOBBIH map, AuameTp KoToporo 20 cM, NeperuiaBieH B MAapuKy ¢ 1uaMeTpoM B 10 pa3 MeHble.
CKOJIBKO TaKUX IIAPUKOB MOJTYYHIIOCH?
2. Paanyc mapa paBe R. Onpenenuts 00bEM IapOBOTO CEKTOPA, €CIH Jyra B OCEBOM CEYEHUU CEKTOP
paBHa 60°.



3. Haiitu paguyc mapa, BHIMCAaHHOTO B NMPAaBUIIBHYIO TPEYTOJbHYIO TUPAMUY C BBICOTOH , paBHOM &, 1
anoemoii, paBHoii 10.
4. B KOHYC, OCEBOE CEYEHNE KOTOPOTO MPABUIILHBIN TPEYTrOJIbHUK, BKcaH map. HaiiTu oTHOIEHNE
wIomaan cepsl K MIoaan O0KOBOM MOBEPXHOCTH KOHYCA.
5. JluameTp mapa paBeH BbICOTE LIUIUHAPA, OCEBOE CEYCHHE KOTOPOTo — kBajapaT. HaliTu oTHoIIeHHe
00BEMOB LIMJIMH/IpA U 11apa.
Bapuant 3
1. Bricota koHyca paBHa 15 cM , a panuyc ocHOBaHHs paBeH 8 cM. HaiiTi 00bEM 1 TuI0Iaab MoJTHON
MOBEPXHOCTU KOHYCA.
2. lnameTp 1apa paBeH BbICOTE LIMJIMHAPA, OCEBOE CEYEHUE KOTOPOIo €cTh kBaapaT. Haiitu oTHOIEHNE
00BEMOB 1Iapa U MUWIHHJIPA.
3. B mape paauyca 15 cM npoBeieHO ceueHne, MIomans KoToporo papHa 81 cm?. Haiftu 006EM MeHbIIEro
[IAPOBOT'O CErMEHTAa, OTCEKAEMOTI'0 TNIOCKOCThIO CEUCHUSI.
4. TInomans oBEpXHOCTH mapa paBHa 144w cm?. Haiitu 06BEM 1aHHOrO mapa.
5. Haiitu 06b€M 11apoBOTo CEKTOpa, €CIIM painyc 1mapa paBeH 6 cM, a BbICOTa KOHYca, 00pa3yrolero
CEKTOp, COCTABJISIET TPETh JUAMETpa 11apa.
AJITEBPA 1 HAYAJIA MATEMATUYECKOTI'O AHAJIN3A
Tema9. Hauana MaTemaTH4ecKoro aHajausa
IIpakTuyeckas padora
Tema. MexaHM4ecCKMH U reOMeTPUYECKHH CMBICJ IPOU3BOAHOI.
YpaBHeHHe KacaTeJbHOUH B 001eM BHUIe»

Bapuant 1 1. Beipasute npupamienue ¢pynkuun f(x) B Touke
1. Boipasute npuparienue ¢pyukiun f(x) B Touke x0 gepe3 x0 u Ax, ecnu:
X0 yepes Xo U Ax, eciu: a) f(x)=3x"+2x,
a) f(x)=2x"+3x; 6) f(x)=2sin3x.
6) f(x)=3cos2x. 2. Beluuciure:
2. Beruucnure: 25 =2x% -1
3 2 a) m———;
. + == )
&), Hii 2x ’3x 5; e i
o x4l . oX+2
: ) lim =
0) lim— g R e
x=3 X - 9
Bapuanr 2

CamocrosiTesbHast padora
Tema. OnpenesieHue Nponu3BoOAHOM

Kaprouka Ne 1

1. Haiigute npupamenue pynkunu f(x)=3 x + 1, ecnu xo = —2, npupauenue aprymenta 0,1.

2. K xakoMy umciy cTpeMuTcs pasHocTHoe otHomenne & fiAx ppy £4x 0, ecom
Afidix=8xg+4,x0=2.
Kaprouka Ne 2

1. Haitaure npupamenue gpynkmun f(x)= x? - 4, ecrm Xo = 1, npupamenue aprymenra 0, 1.

2. K xakomy umciy cTpeMuTCs pasHocTHOe oTHomenne & fAx ppy 4x 0, ecm
Afidx=_2xo+Xx,X0=1
Kaprouka Ne 3
[pupamenue aprymenta 0,5. Boraucnute £ F/2X g Touxe xo, ecin f(x)=2 x2, Xo = 1.
Kaprouxa Ne4
[pupamenue aprymenta 0,5. Boraucnure £ F2X g Touxe xo, ecn f(x)=2 x2, Xo = 1.

IIpakTHyeckas padora
Tema. IIpaBuia u popmyJisl 1 pepeHIUPOBAHNSA, TA0THIA IPOU3BOIHBIX 3JIeMEHTAPHBIX
byHkumia
Tema: «Ilpouseoonasny Bapuanm 1



Haiinute nponsBoaHyto QyHKIUN
1. f(x) =3x*—25x"+x+m.

2. g(x) = (x* = 3x)(2x— 1)
4. f(x) =

Tema: «llpouszsoonasn»
Haiinute nponsBoanyro GyHKIUN
1 flx)=7x—23x"—x+ Siﬂg.
2.9(x)= (4x —5)(x— 3x%)
4.f(x)=

2x+1

Tema: «Ilpouszeoonan»
Haiinure nponsBoaHyto GyHKINN
1 f(x)=5x—05x%+ x+ =

2.9() = (=) (2+5)
4. f(x) =

x+1

Tema: «llpouszsoonasn»
Haiigute npousBoaHy0 GyHKIIHH
1. f(x)=75x*+x+05x+ 2n

1

2.2) g(x) = [x-l— 1](——;)
4. f(x) =5

Jx+2
Tema: «Ilpouszeoonan»

Haiigure npousBoiHyt0 GyHKIIMI
1. f(x)=0,5x°*—5x*+8x+e

2.9(x)= (2:{3 —5x)(x— 6)
4. f(x) =

Bx+4
Tema: «llpouszeoonasn»

Haiinure nponsBoaHyto GyHKINN
1. f(x) =9x%+ 2x* —4x + 67.

3. hix) =

(7 — 5x)%¢

5. f(x) = 4sini—r-|- 2cos x

Bapuanm 2

3. h(x)=+7x—5
5. f(x) = 5tg x — 3sinbx

Bapuanm 3

3. h(x)=(35x—7)°

S. f(x) =

3.

/35in x + cos

B3| M

Bapuanm 4

h(x) =+3 — 5x

5. f(x) =3cos x — %smzx

3.

Bapuanm 5

h(x) = (6— 4x)*

5. f(x) = 5sin E — 6cos 4x

Bapuanm 6

2. g(x) = (6x° +4x)(7x+6) h(x) = (4—6x)*
— 3sin ¥
4. f(x ]_5x+46 5.f(x]—35m5 S5cos 6x
Ne | BapuanT Il BapuanT

Haiinute 3HaYeHUe NPOU3BOAHON PyHKIIUM

. T
f (X) =sin X+3C0SX B Touke Xg = E .

Hajigute 3HaYeHUe NPOU3BOAHON PyHKIIUH

. T
f(X) =—4C0sX+SiNX B Touke XO=E.

IIpakTnueckas padora
Tema. UcciienoBanue pyHKUMM ¢ NOMOIIbLIO IPOU3BOIHOM.




Ha pucynke n306paxén rpapux pynxmun Y = f(X) n
KacaTeJbHas K HeMY B To4ke ¢ abcuuccoii X,. Haiiqure

snayenue npoussoanoii pyuxuun f(X) B Touke X; .

My

X

Ha pucynke n3o0pa:xén rpadpux gyHkmun
y= f (X) H KacaTeJIbHasl K HEMY B TOYKe C

abcumccoii X, . Haligure 3HaYeHne NPOU3BOIHOI

dynxmun (X) B Touxe Xp -

My

Haiinure yriioBoi ko3¢ puumneHT KacaTeJbHOH K
rpaguky dynxmwmn f (X) = x> —3x* -11

B TOuKe ¢ abcuuccoii X, = 2.

Haiigure yriioBoi ko3¢gppuumneHT KacareabHOM
k rpapuky pynkmmn f(X) =x° —4x* +7

B TOuKe ¢ abcuuccoii X, = 2.

Ha pucynke uzodpaxen rpadux ¢pynxuuun Y = f(X),
omnpeaejseHHOi Ha uHTepBaJe (-3;9). Haiigute konuvecTBO
TOYeK, B KOTOPBIX KacaTeJbHas K rpaguky pyHKIun
napajieibHa npsimoii Y =12,

Ny
)

fix)

o]

Gynkuun Yy = f (X) , OINpeIeJIeHHOMN Ha
uHTepBade (-3;11). Haiiinre KoJIM4ecTBO TOYEK, B
KOTOPBIX KacaTeJibHasi K rpauKky GpyHKIHA
napauieabna npsivoii y = —11,

Ha pucynke u3o0paxen rpagux

Ny

v

fix)

Ha pucynke n3o0paxeH rpadpyk nmpou3BoaHOM
dynxmun T (X), onpenenennoii na unrepsamne(-12;4).
Haiinute npoMe:XKyTKHM BO3pacTaHus (PyHKIMH,

B OTBeTe YKAKUTe NITUHY HAan0O0JIbIIero U3 HUX.

Ny

A

A

Ha pucynke n3o0paxeH rpa¢uk npou3BogHOMN
dynxuuu f (X), onpenenennoii na untepsae(-
1;17). HailiguTe mpoMeXyTKH yObIBaHUS

byHxunu,
B OTBeTe YKAKUTe JIINHY Han0O0JbIIero u3 HuX.

¥
& B = Flizx]

Ykaute NPpOMeKYTOK, HA KOTOPOM QyHKIMA
y = X* —6X+4 yéniBaer.

Ykaxkute NpOMexKyTOK, HA KOTOPOM GyHKIMSA
y = X* + 2X +3 Bospacraer.




Ha pucynxe uzodpaxen rpaguk pynxkuun Yy = f (X)
onpeneaeHHol Ha nHTepBade (-4;7).
Haiiznte cymMmMy Todek 3kcTpemMyma pyHkmun | (X) .

My

# = flx)

Ha pucyHke n3o0paxkeH rpaduk
dynxmun Y = (X), onpenenennoii na untepsane
(-7;5).

Haiinute cymMMy TOUYEK 3KCTpeMymMa
dynxmun f(X).

7
r [ [
-/’"\/\u,
/ o T
8 Haiinute ToukH 3KcTpeMyMa pyHKUMH Haiigure ToYkH 3KcTpeMyMa pyHKINH
f(x) = x> +3x* —9x+5. f(x) =x®-3x* —9x-8.
Ha pucynke u3o0paxen rpaduk npousBogHOi Ha pncym;e()n:; obpazken rpaqﬂfK HPOHIBOAHON
dynxun f(X), onpenenennoii na unrepsase (-4;16). ?;,:Ku;“v » OPEICICHHOH HA UHTEPBATe(-
Haiiiure KOJMYECTBO TOYEK MAKCMMYMA (DyHKIUH HA o ;2). Haiinnre KO““‘E“]T;;’-]TO%K MHHHMYyMa
. YHKLIMH Ha oTpe3ke [—1Z1].
oTpesKe [0,13]. o ¥
Wy Y Pl I |_,. _f .|-, I
O 1 LAl
Ha pucynke nzo6paxkeH rpadpuk nmponu3BogHoOM Ha pucynke n3o0paxeH rpa¢guk npou3BogHoOi
dynxmun T (X), onpenenennoii na unrepsane(-8; 4). dynxmun f (X), onpenenennoii na unTeppae(-
B kakoii ToOuKe 0Tpe3Ka [— 7;—3] ¢ynknus npuaumaer | 8;3). B kakoii Touke oTpe3ka [— 4;1] byuxuns
HauMeHblllee 3HaYeHue. NPHHAMAeT HauOoJIb1Iee 3HaYCHHE.
r | B= gt “t
10

AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A
Temal(. UHTErpas u ero npuMeHeHue
IIpakTnueckas padora
Tema. [Ipumepsl npuMeHeHUs1 HHTErpaJia B pu3nKe U reoMeTpHH.

BoraucnuTs miomaap 3aTpuxoBaHHON QUTYPEL.
BapuanT 1. BeIMHMCIHTE IUIONIA/H 3aIITPUXOBAHHON (UTYPBI



™0

Bapuant 3. Beraucnure miomnaas 3aTpuxoBaHHON (PUTypHI

Bapuant 5. Beraucnure miomnas 3aITpuxoBaHHON (PUTYPHI

Ayl fp—
14

IIpakTHyeckas padora
Tema. IIpumeHeHue onpeaeIeHHON0 HHTErpaJia AJis HAX0XKACHUS IJIOIAAU KPUBOJIMHEHHOU
Tpanenuu. Popmyna Hororona—JleiidoHuna.

JludbdepeHimmpoBadHas mpoBepoyHas padoTa




3adanue 1. 3anummurte GOPMYIIBI A BBEIYACICHUS IUIOINAAN 3aIITPUXOBAHHBIX (PUTYP N300pa’KEHHBIX HAa PUCYHKE.

y
' y=ea
0 F a
Puc. a
y a
0 l
Z
y = g(x)
PHc. 1 Puc. e

3adanue 2. Nuddepennmpoannas padota. Haiinure miomanb GUIypsl U ONIPEICIIUTE.

3aganne A — oreHKa «3»

3aganne B — omenka «4»

3aganne C — omeHKa «5»

Al
Haiitn
IIOIIAIb
urypsr,

OTpaHUYEHHOU
X, y=x-2,y=0

JIMHUAMU Y=~

A2
Haiitu
TUIOIIA/Ib
¢burypsl,

4

OTpaHMYEHHON JTMHUAMH
y=x2-2,y=x

A3

Haiitu
TI0IIAb
urypsr,

OTPaHUYECHHOUN JIMHUSAMHU
y=4-x%y=x*-2x

B1. Haiitu miomans
(GUrypbl, OrpaHUYEHHON
rpadukamu HyHKIHIA
y=x%-2x+3, y=3x-1

B2. Haiitu mromans
(Gurypsl, orpaHUYCHHON
rpadukamu QyHKITHI
y=x?, y=1+3/4x*

B3. Haiitu miomans
(burypsl, OrpaHHYCHHON
rpadukamu HyHKITHIA
y=4/x%, x=1,y=x-1

C1. Haittu murommaas
(urypsl, OrpaHHYCHHON
rpadukamu GyHKIUH

y=-x>+4, y=-2/x, y=-1-x

C2. Haiitu oromaae
¢burypsl, orpaHIYeHHON
rpapukamMu GyHKIUH
y=x2-4, y=-2/X, y=1-x

C3. Haiitu iomans
(durypsl, orpaHHYCHHON
rpadukamu GyHKIUHA
y=logsx, y=3x, x=1,y=-3

Temall. DieMeHTHI TEOPUM BEPOSTHOCTEH. DJIeMEHTHI MATEMATHYECKOH CTATHCTHKH

AJITEBPA

IIpakTnueckas padora

Tema. BorunciieHue BeposiTHOCTel. Temamuueckuii cpes

1.

1 BapuanT

[IpoTrBOMONIOKHBIE COOBITHS

a) IPOUCXOIAT HE3aBUCHUMO JAPYT OT Apyra
0) HE MOT'YT ITPOU30MTH OJTHOBPEMEHHO

B) HACTYIUICHHE OJTHOTO HE BIUSET HA HACTYIJICHUE IPYTOro
I') HaCTYIJIEHUE OHOIO BJI€YET HE HACTYIJIEHUE APYToro




VYKaKuTe 10CTOBEPHBIE COOBITUS
a) nosiBiieHUe He OoJiee 12 OYKOB MPU OAHOKPATHOM OPOCAHUM JIBYX MIPAJBHBIX KOCTEH
0) MOsIBJICHHUE Cpa3y TPEX JAHEPOB HAJl adPOIIOPTOM
B) NONaJaHNE B MUIIEHb IIPU TPEX BBICTpEIax
T') IOSIBJICHHE B OKOIIIKE CYETUMKA TPEX3HAUHOro uucna u3 uudp 1,2,3 u kpatHoro 5.
CoOniTus A u B Ha3pIBacTCS COBMECTHBIMH, €CIIH

a) HACTYIJIEHHe COOBITHS A BI€YeT HAcTyIUICHHE COObITHS B

0) BEpOATHOCTh HACTYIICHUSI COOBITHS A HE 3aBUCUT OT TOTO, TIPOU3OIILIO UM HE TIPOU3O0IILIO
coObiTe B

B) OHU HE MOTYT NMPOU30HUTH OJTHOBPEMEHHO

I') HACTYIJICHHE OJHOI0 03HAYaeT HE HACTYIJICHUE APYToro

1) OHU MOTYT MPOU30UTHU OJHOBPEMEHHO
Bri6epute BepHOE BhICKa3bIBAHHE:

- BEPOATHOCTHh OJHOBPEMEHHOT'O HACTYIUICHHUS JBYX HE3aBUCHUMBIX COOBITUN paBHA

a) P (A+B) =P(A) +P(B) — P(AB)
0) P (AB) =P(A)* P(AB)
B) P (A+B) =P(A) +P(B)
r) Cnmpmqn-m

Cryaent 3Haet 40 u3 50 BonpocoB nporpammbl. HaliTu BEpOSTHOCT TOTO, YTO CTYACHT 3HAET 2
BOIIPOCA, COJIEPKALLMECS B €r0 3K3aMEHAIIMOHHOM OUJIeTe.

A)0,8 0) 0,4 B) 0,64 r) 1
Kaxue coObITusl Ha3bIBatOTCS NPOTHBOIONOKHBIMU? [IpuBenuTe npumep
Yacts B

W3 xononpl 32 kapThl BBIHUMAIOT TP KapThl. HaliTu BEpOATHOCTH TOTO, YTO BBIHYTHI 2 KapThl
IIMKOBOM MacTu U oJuH BajeT. OTBET 3allMLIUTE B IPOLIEHTAX.

1
BepOﬂTHOCTB nomnaganvidga B MUIICHb OAHUM BBICTPCIIOM E . KakoBa BCPOATHOCTH TOI'O, UTO U3 12

BBICTPEJIOB HE OyJIeT HU OJTHOTO TIOTaIaHusl.
2 BapuMaHT
Yacts A
CayuaiiHoe coObITHE
a) MPOUCXOIUT HE3aBHCUMO OT OOCTOSTEIILCTB
0) HE MOXKET MPOU30UTHU HUKOT 1A
B) MOET MPOU30UTH, @ MOXKET U HE IPOU30NTH
I') UCXOJ1 SKCIIEPUMEHTA, Pe3yIbTaT KOTOPOTO MOXKET OBITh JHOOBIM
Br16epute HEBO3MOXKHOE COOBITHE
a) oma3pIBaHKE AJIEKTPUYKHU B CyOOOTHUE THU
0) nosiBiieHue 17 oukoB mpu OpocaHuM 3-X UrpaJbHBIX KOCTEN
B) MOSIBJIGHUE CJIOBA «MaMay IpH ciiydyaifHOM Habope OyKB M,M,a,a.
T') MOSIBJICHHE cOCTaBleHHOro u3 mudp 1,2,3,7,8 u kpaTHOTO 9 YKcHa npu caydyailHOM Habope
yKa3aHHbBIX TUGP
CoObiTust A 1 B Ha3pIBaeTCs MPOTHUBOTIOIOKHBIMHA, €CITH

a) HACTYIUIEHUE COOBITUS A BieueT HacTyIuleHue coobITus B

0) BEpOATHOCTb HACTYIJICHUS! COOBITHSA A HE 3aBUCUT OT TOT0, IPOU3OIIJIO WM HE TPOU3OIILIO
cobbiTue B

B) OHU HE MOTYT IIPOU30UTH OJTHOBPEMEHHO

T') HACTYIJICHHE OJJHOT'O O3HAYaeT He HACTYIUIEHUE JIPYTroro

1) OHM MOTYT IIPOM30UTH OJJHOBPEMEHHO
BriOepute BepHOE BBICKa3bIBaHHE:

MIPH TIPOBEICHUN HEKOTOPOTO OAHOKPATHOTO UCTIBITAHHUST BEPOSTHOCTD MOSIBIICHHS COOBITHS A
paBHA P, @ HE MOSABJICHUS - (| KAaKOBa BEPOSITHOCTb HACTYIICHHSI TOT'O COOBITHS MPH MOBTOPEHUHU
1 TIOBTOPHBIX MCITBITAHUH ¢ OJIArompUsATHBIM UCXOA0M M pa3

a) P (A+B) =P(A) +P(B) - P(AB)

0) P (AB) =P(A)* P(AB)



B) P (A+B) =P(A) +P(B)
F) Cnmpmqn—m
5. BeposiTHOCTH IOMIACTH B 11€MTh TP OAHOM BhIcTpene paBHa 0,75. UeMy paBHa BEpOATHOCTH
nonajaHus Ipu Tpex BeICTpenax?
27 1 i &3
a)a 6); B)a r)a
6. Kakue coObITHs Ha3bpIBalOTCS HecoBMecTHhIMU? [IpuBenuTe npumep.
Yacts B
7. W3 komonbl 32 KapThl BEIHUMAIOT TPU KapThl. HaliT BEPOSATHOCTH TOTO, YTO OYAYT BHIHYTHI BajeT
u nama 1 Ty3. OTBET 3alMIIMTE B IPOLIEHTAX.

1
8. BepOHTHOCTb rnomnaganvidg B MUIICHb OAHUM BBICTPCIIOM E . Kakopa BCPOATHOCTH TOI'O, UTO U3 6

BBICTPEJIOB OyJIeT TPU TOIaIaHuUs.
IIpakTHyeckas padora
Tema. [IpeacraBiieHrne YUCIOBbIX JaHHBIX
Bapuanm 1
1. B Tabnure npeacTaBiieHa cMeTa pacxo/I0B IIPH MOKYIIKE MPOYKTOB MUTAHUs. 3allOJHUTE CTOJIOLIT
"CtoumocTts".

HaunmenoBanue ToBapa |llena 3a xr | Bec, kr | Ctoumocthb

CaxapHblIil 1ecok 19 p. 2
Crip 105 p. 0,4
Myka 28 p. 2
Puc 21 p. 1
Kaprodens 9p. 4
Bcero

2. 3a IMKTaHT MO PYCCKOMY SI3bIKY YUMUTEIbHHUIIA TTOCTaBUIa 7 MATEPOK, 9 4eTBEPOK, 8 TPOEK U 2 TBOWKH.
[ToctpoiiTe CTOTOMKOBYIO TUArpaMMy IO STUM JaHHBIM. BBIYHCIUTE CPEAHIOIO OIICHKY.

3. Nan Habop uucen 1; 3; -4; 2; 7; 5. Haitnure cpeaHee 3HaueHue U MeAMaHy 3TOT0 Habopa.

4. B Tabnuiie mpecTaBiIeHO IPOU3BOCTBO aBTOMOOMIIEH Ha HEKOTOPOM aBTO3aBO/Ie TIO TOIaM.

I'on 1997 11998 1999 2000 2001 2002 2003
Yucno aBromobuneit, teic. mtyk | 84 | 77 | 81 | 79 | 85 | 102 | 113

CocrtaBbTe TabINIly U3MEHEHUs IPOM3BOJICTBA aBTOMOOMIIEH 1o cpaBHeHUIo ¢ 1997 r. B mpoleHTax.
5%*. B tabnuiie nmpeacTaBiaeHbl CpeTHEMECSUHbBIE TEMIIEPATYpPhI 3a NEpBbIE 6 MecsleB roja B BonmeoHoi
CTpaHe.

Mecsnbl SAnBaps | DeBpans |Mapt | Anpens | Maii | Mrons
Temmneparypa, °C | -9 -7 -3 5 11 15

Brruucnure nucnepcuio TeMIepaTypsl 3a 3T noiaroAa. Pe3ynbprat okpyriauTe 10 JecAThIX.
Bapuanm 2

1. B Tabnuiie mpeacTaBiieHa CMeTa pacXoA0B MPH MOKYIKE dJIEKTPOTOBAPOB. 3aMOIHUTE CTOI0EI

"CroumocTs".

HaumenoBanue ToBapa Ilena 3a mt. | Kon-Bo | CtoumMocTh
Jlamna anexTpuueckas 5p. 24
Brikmrouarens 30 p. 15

IIpenoxpanurens 40 p. 4



Pozetka ObiTOBas 35p. 10
CueTuuK 3IEKTPOIHEPTUU 620 p. 1

Bcero

2. B noHeenpHNUK U BO BTOPHUK Mara3uH Mpojai no 5 aBToMoOuiel, B cpeny — 6, B uetBepr — 4, B
NATHUIYY — 8, a B cy000Ty — 12 aBTOMOOMIICH. BhIuncinuTe cpeanee 4uciio aBTOMOOMIICH, TTPOIaHHbBIX 3a
nenb. [locTpoiiTe o ATUM TaHHBIM CTOJIOMKOBYIO AMArpaMMy "dHCIIO IPOJAAHHBIX aBTOMOOMIIEH 1Mo THSAM".
3. lan HaGop uucen 3; 6; 4; -2; 5; 8. Haiinure cpeaHee 3HaUeHUE U MEIMaHy dTOro Habopa.

4. Tabnu1a MOKa3bIBAET, CKOJIBKO MMACCAXKUPOB TEPEBE3JIa HEKOTOPAsi aBHAKOMIIAHHS B KaXK/I0M TOJTY.

I'on 1997 11998 11999 2000 2001 2002 |2003
Uwucno maccaxupos, Teic. uen. | 484 | 375 | 398 | 467 | 481 407 | 442

CocraBbTe TaOIMIly U3MEHEHHUS JJIs1 YMCIIa TTACCAKUPOB aBUAKOMITAHUH 10 cpaBHEHUIO ¢ 1997 1. B
HPOLIEHTaX.

5%*. B Tabnwuie npeacTaBiIeHbl CpeTHEMECSYHBIE TEMIIEPATYpPHI 32 6 TOCIEIHUX MECAIEB T0/1a B
TpuaecsaToMm KOpoJIeBCTBE.

Mecsubl Uronw | ABryct Centsabpsb | Oxts6ps |Hosi6ps | dexabpb
Temmnepatypa, °C | 20 16 11 4 -2 -7

Brraucnute qucnepcrio TeMeparypsl 3a 3Ty noiroja. Pesynbrat okpyriure 10 COThIX.
Camocmosmenvuas paboma no meme «Teopus eeposmnocmetl u MamemMamuyecKas Cmamucmuka»
Bapuant Nel

1. B ypue 10 6enbix, 15 uepnbix, 20 cMHUX U 25 KpacHBIX IapoB. BeIHyIN OKH 11ap, KAKOBA BEPOSTHOCTDH TOTO,
YTO OEJIbIM WU YEepHBIN?

2. B notepee 2000 6miieroB. Ha onun 6miter nanaet Berpoi 100 py6., Ha yeTsipe OuseTa - BRIMrphIil mo 50
py0., Ha 10 6unero Beiurpsbi 1o 20,Ha 20 6uneto BeUrpsi 1o 10 py6., Ha 165 - o 5 py0., Ha 400 OuneTos -
no 1 py6. OcranbHble OMieThl HEBBIMTPHILIHBIE. KakoBa BEpOSATHOCTh BBIUIPaATh 10 Omiery He MeHee 10 py6?

3. I'pymma cTyJ€HTOB COCTOUT U3 5 «OTIIMYHUKOBY», 10 «xopomuctoBy, 15 cnadeix cTyaeHToB. OnpenenuTp, 4To
HayraJl BbI3BaHHBIN K JOCKE CTYJEHT MOIYUHT «2», €CIN «OTINYHHUK» BCEI/A MOJIYYAET «5», «XOPOIIHUCT» - «5»
WIH «4» ¢ paBHOU BEPOSITHOCTBIO, CJIA0BIM CTYIEHT MOXKET MOJIYUUTh «4», «3» U «2» ¢ paBHON
BEPOSATHOCTHIO.

BapuanT Ne2

1. B ypue 10 Genbix, 15 uepHbIx, 20 cMHUX 1 25 KpacHBIX IapoB. BbIHYIM 0/1MH 1m1ap, KaKOBa BEPOSTHOCTH TOTO,
YTO OEJBbIM WU YEPHBIN WIIN CUHUI?

2. B nepBoM fIMKe HaXOATCS Apbl C HOMEpaMu 1-5 Bo BTOpoM - ¢ Homepamu 6-10. M3 kaxxaoro simumka
BbIHYJIM 110 | mapy. KakoBa BEpOSITHOCTB TOTO, YTO CyMMa HOMEPOB BBIHYTHIX 1IapoB paBHa 117

3. I'pynma cTyA€HTOB COCTOHT U3 5 «OTIMYHUKOBY, 10 «XOpoImucTOBY, 15 cnadpix cTyaeHToB. OnpeaennTh, 4To
HayraJl BbI3BAHHBIN K JJOCKE CTYIEHT MOJIYUUT «3», €CIIN «OTIUYHUK)» BCEI/1a MOIY4aeT «5», «XOPOIIUCT» - «5»
WK «4» ¢ paBHOH BEPOSITHOCTBIO, CIIA0BIH CTYIEHT MOXKET MOMYUHUTD «4», «3» WIHN «2» C paBHOK
BEPOSATHOCTHIO.

BapuanTt Ne3
1. B rpynne u3 30 yueHUKOB Ha KOHTPOJIbHOH paboTe 6 yUeHUKOB MOTYyYMIH OLEHKY "oTau4Ho", 10 yueHUKOB -

"xopomo", 9 - "ynosierBopurenbHo". KakoBa BEpOSTHOCTH TOTO, YTO BCE TPU YUEHHKA,
BbI3BaHHBIE K JIOCKE UMEIOT HEY/I0BJIETBOPUTENIbHYIO OLIEHKY IO KOHTPOJIbHOU paboTe?



2. B smuke 6 Oenbix 1 8 yepHBIX mapoB. BeiHynu 2 mapa (He Bo3Bpailas BHIHYTHIN map B AMIKK). Haiitu
BEPOSTHOCTH TOTO, UTO 00a 1mapa Oesble.

3. 'pynma cTyJIeHTOB COCTOUT U3 5 «OTIUYHUKOBY, 10 «XOopommucToBy, 15 cnabbix cTyaeHToB. OnpenenuTs, 4To
HayTaJ BBI3BAaHHBIN K JIOCKE CTYACHT MOJYUUT «4», €CIIH «OTIIMYHUKY» BCETJA MOJIYUAET «5», «XOPOILIUCTY» - «5»
WM «4» ¢ paBHOH BEPOSITHOCTBIO, CIIA0BIN CTYACHT MOXKET MOIYUIHTh «4», «3» WK «2» ¢ paBHOM
BEPOSATHOCTHIO.

Bapuant Ne4

1.B ypue 10 6emnbix, 15 uepnbix, 20 cuHUX ¥ 25 KpacHBIX MapoB. BeIHYyM 01MH 1m1ap, KaKOBa BEPOSITHOCTH TOTO,
YTO OCJIbIA UM YSPHBIN?

2. B smuke 6 6enbix 1 8 4yepHBIX mapoB. BeiHynu 2 mapa (He Bo3Bpaiasi BRIHYTHIN ap B AUK). Haiftu
BEPOSITHOCTb TOT'0, 4TO 00a 1mapa Oesble.

3. I'pynma CTyACHTOB COCTOHT U3 5 «OTIMYHUKOBY, 10 «XOpomucToBy, 15 cnabpix ctyaeHToB. OnpenennTh, 4To
HayraJl BbI3BaHHBIN K JJOCKE CTYIEHT MOJIYUUT «5», €CIIU «OTIUYHUK» BCEI/1a MOIYYaeT «5», «XOPOIIUCT» - «5»
WIH «4» C paBHOH BEPOSITHOCTBIO, CIIA0BIH CTYICHT MOXKET MOMYUHUTD «4», «3» WIHN «2» C paBHOK
BEPOSITHOCTBIO.

AJITEBPA
Temal2. YpaBHeHNS U HEpaBeHCTBA
IIpakTnyeckas padora «PannoHa/IbHbIe, HPPALMOHAIbHbIC YPABHECHHS U cUcTeMbl. OCHOBHbBIC
NpHeMbl UX pPelIeHHsD).
Bapuanm 1. Bapuanm?.
Pemnts ypaBHeHus: Pemntes ypaBHeHUS:

a) V/2x-1=3; a) VX-1=2;

6) VX +1=0; 6) Vx?—1=4/3:

B) V3+X =3—-X; B) V2X-1=X-2;

r) V4x? +5x-2=2; r) v/23+3x-5x% =3;
n) Vx* +4x-50=3. 1) ¥x2 +14x-16 =—4.

Bapuaum 3. Bapuanm 4.
Pemnte ypaBHeHUs: Pemntes ypaBHeHUS:

a) Vx-2=3; a) VX+9 =4;

6) V2x —1=4/5; 6) V5 =vx?*—4;
B) V5-X =X-5; B) VAX+5 =2X +1;
r) VX2 +x+4=4; r) Vx> =x-3=3;
m). Y19-x° =3, ). I¥xF-26=1.

Bapuanm 5. Bapuanm 6.
PemnTh ypaBHEeHUS: Pemnts ypaBHEHMS:

a) VX2 -9 =4: a) V2x +3=5:

6) Vx+2=+2x —3; 6) VX+9=+3x -3;
B) VX-1=X-3; B) v10-X =x-10;

r) ¥x?-2x-3=2; r) ¥/4x2 —36x +17 = —4;
). Y9x2 —12x+85=9. 1) V16X% +16X+29 =5.

IIpakTnyeckas padora



Tema. [loka3aTebHbIe ypaBHeHHSI M cUCTeMbl. OCHOBHbIE IPHEeMbI UX pellieHUsl

Bapuanr 1 Bapuanrt 2
1. 4x2+2x716 _ l 1. 3 243x-1 _ 1
4 s 27
2. 3 -24.3'-81=0 2. 4% -3.-4"-4=0
. 3:5"24+5"7=200 3. 47 -4 =252
4. 23x+2+3_ 23x—2 _5 23x+1 — —336 4. 23x+2_23x -2 23x—1 — 208
2,3 b 1
5. 4% _20=-32" % 5. 4% _48=2.4 7
A (§j4xl(ﬂj3xl _ z A (§j5x+2(g)4x+3 _ g
4 3 64 2 3 4
7. 3x+l + 22x+1 — _20 . 22x + 3x+2 7. 2x+2 + 52x+5 — 13 52x + 2x+4

8. ( 11+2\/%jx+( 11—2\/%jx=22 8. ( 6+\/3_5jx+[ 6—\/3_5)x=142

9. 1671 5.4 =4

9. 257 _126.57 =5 9*4+2.9> 11

2-3.2" _5 Y9 2g 7
10 ———=— e

2°+3-27 11
Bapuant 3 Bapuant 4
1. 4x2_8x+12 = i 1. 4x2+7x+9 _ l

64

2. 2% -14-2*-32=0 2.6 -35-6"-36=0
3.2 -2 =12 3.571-3.5"=-370
4. 24x -3. 24X—3 _ 24x—1 =512 4. 22x+6_3. 22x+2 +5. 22x+3 =368

3 2,3,

5. 44x2+3x _ 2 — 16x -’71 44x2+3x —14 = —5 16x +4

(1)2)6{[ 4’“3 i § 4x+2 § 3x+2 _2_5
"\ 4 64 4 3 16

. 2x+3 + 52x+5 — _52x + 2x+4 2x+1 + 32x+1 — —6 . 32x + 2x+2

8.( 8+3\/7)x+( 8—3ﬁ]x=16 8.( 3+2J§)X+( 3—2J§jx=34

o

[op)
»

\I
~

9. 25711 ~126.5"1 =5 9. 100" ~1001-10"* =-10
0.2 -25"_3 102127 _
5 -2.57 7 Tox _ogwx

IIpakTnueckas padora
Tema. Tpuronomerpuueckue ypapHeHus1 M cucreMbl. OCHOBHBIE IPHEMBbI UX PellIeHHU S

Tecr
Bapuanrl
1.Pemmre ypasuenne  SIN2X—0,5=0.
L 1K L TK
) E5+5 keZ 3) (-1)kZ TR keZ

2) (—1)¥ +2nk keZ 4) (-1)¥ —|—4nk keZ



2 Pemmre ypaBuenne C0S3X—0,5=0.

1) +?+6nk keZ 3) (-1)k +275k keZ
2) (- 1)k2n+6n‘k keZz 4) +9 273tk keZz
3.Pewmte ypasnenue  tg 2X—~/3=0.
1) *n+2nk, keZ 3) %+Tl’,k, keZ
2) 6+n2k keZ 4) (- 1) +Ttk keZ
4 Pemmre ypaBaenne  SiN3x—1=0.

4+, Tk n, 21K
1) 5T 3 keZ 3) 5773 , keZ
2) (-1)k +nk keZ 4) §+2nk,kez
5.Pemmre ypaBHeHne COS2X — % =0.
1) 2+4Tck keZ 3) (—1)k%+nk, keZ
2) (—1)¥ +Ttk keZ 4) i%—knk, keZ
6.Pemmre ypaBHCHI/Ie tg 2x-1=0.
1) ig+27tk, keZ 3) %+Ttk keZ
2) Z+2 kez ) (DI kez
7 Pemmre ypasuenne  SINdx—1=0.

_)kE K LS
1) (-1 3t keZ 3) 8+2,keZ
2) § nk , keZ 4) (—1)kg+nk,kez

Bapuanr 2

8. Pemnte ypaBuenne 6—5sinx=1.
1) 27K, keZ 3) 7zKk, keZ
2) %-i-ﬂ'k, keZ 4) %+27zk, keZ
9. Pemute ypaBaenne 4—3sinx=7.
1) 27k, keZ 3) 7k, keZ
2) %+27Z'k, keZ 4) —%+272'k, keZ

10. Pemmre ypaBHenne 1—3COSX=—2.
1) 27K, keZ 3) 7nKk, keZ



2) %-i-ﬂ'k, keZ 4) %+27zk, keZ

11. Pemre ypaBuenne 7 —6SinX=7.

1) 27K, keZ 3) 7Kk, keZ

2) %+7rk, keZ 4) %+27Z'k, keZ
12. Pemute ypaBHeHne —9C0SX+4=4.

1) 27k, keZ 3) 7Kk, keZ

2) %-i—ﬂ'k, keZ 4) %+27zk, keZ
6. Pemute ypaBHeHne 2C0SX=2.

1) 27Kk, keZ 3) nk, keZ

2) %-i—ﬂ'k, keZ 4) %+27zk, keZ
13. Pemnre ypaBuenne 3SinXx—3=0.

1) 27Kk, keZ 3) 7zk, keZ

2) %+7rk, keZ 4) %+27Z'k, keZ

14. Pemmre ypaBaenne 5SinX+5=0.
15. Pemure ypaBuenne 4C0SX+4=0.

16.Pemute ypasaenue  Sin %r X= %

3aaHud K IK3aMeHY
1 Kypc 2 cemecTp

Bapuanr 1
Oo0sa3aTebHas YaCTh

Ilpu svinonnenuu 3a0anuii 1-8 3anuwiume xo0 peuieHus: u NOIYYEeHHbIU Omeem

1. (1 6amn) buner B kuHo crout 35 py6Ouseid. Kakoe MmakcumanbHOE 4nCI0 OMIIETOB MOXKHO KYITUTh Ha
320 py0ieii mocie MoBBIIIEHUS 1IeHbI Ha 25 %.

2. (1 6amr) Cxompko moTpedyercst KaenbHBIX TUNIMTOK KBaIpaTHOW (POPMBI CO CTOPOHOH 15 cM, 4TOOBI

00IHIIEeBaTh UMM CTEHY, UMEIOILYI0 (OpMY NPAMOYTOJIbHUKA CO CTOpoHamMu 3 M U 2,7 M?
xi+2x

3. (1 6amn) Ompenenure, Kakne U3 NEPEUUCICHHBIX TOYEK MPUHAAIEKAT TpaduKy QyHKIUN Y =
1 11

A(-3;3); B (== C(4:12); D(v2:42)

5’ 45

-

X—a

s 1
(1 6amn) Beraucnute 3HaueHUE BeIpakeHus 164 —9?2 +3/27

SR

. . 12
(1 6amn) Haiinure 3nauenue ctger , ecnm Sina = 13 1 @ yron 3 yerBepTU?

(1 6amn) Pemmure ypaBHEHHE 54 =125
(1 Gamr) Berancnure 3uadenne Boipaxenns log; 1,5 + log, 18 + 9'°82

(1 6amr) Pemnre ypasuenue log,(5x + 3x%) = 3
(1 6amm). Ykaxure rpaduk HeueTHOH HyHKINU

© oo N



Hcnonw3ysa epaghux ¢pynxyuu y= g(x) (cm. puc.
onpeoenume u 3anumiume omeem.

10 (I 6ann) nanMeHblllee U HauOOJIbIIICE 3HAYCHUSI (PYHKITUH;
11. (1 Gamr) mpoMeXyTKU BO3pACTaHUs M YObIBaHUS (DYHKIIUH;
12. (1 Gamn) npu kakux 3HadeHusax x g(X)=>0.

Ilpu vinonnenuu 3a0anuii 13-18 3anuwiume xo0 pewienus u

nO]ZylleHHbllz omeem

13. (1 Gamr) JIBrKeHHE BEIIOCUIICANCTA BHHU3 110 CKIIOHY TOPBI

OIpeieNsIeTcsl 3aKOHOM
s(t) = t>+3t +28 . Haiiaute ckopocTh ABIKEHHMS (B M/C) BEIOCUIIENCTA Yepe3 4 CEKYH/IBI ITOCIe
Hayasa CIycka.

14. (1 6amn) B cnygaiiHOM 3KcniepuMeHTe OpOCaOT JIBE UrpaibHble KOCTU. Halinure BeposATHOCTD
TOTO0, YTO B CyMME BBINAAET 8 0UKOB. Pe3ynbTaT OKpyriuTe 10 COTHIX.

15. (1 6amn) Haiigure o0nacte onpeneneHuss yHKIUN: f (x)= 25
3-¥x

16. (1 Gamn) Pemute ypaBHeHHE 2C0SX = \/é
17. (1 6amr) CKOIBKO CYIIECTBYET CIIOCOOOB COCTaBIeHUsS aHarpaMM U3 OykB cioBa «KJIOYH»
18. (1 6amn) Haitnute oObem Temna, MOIYYSHHOTO IIPH BPAICHUH MIPSMOYTOJIBHOTO TPEYTOJIbHUKA C

KareToM 6 cM u runoTeny3oi 10 cM BOKpyr OOJIbIIEro Karera.

JlomoiHUTEIbHAA YACTh

Ilpu eévinoanenuu 3a0anuti 19-22 3anuwume xo00 pewienus u NOJY4eHHbIL 0Omeem
19. (3 6amna) BerumciuTe muomaab GUTYphI, OTpaHHYEHHOH TMHUAME: y = 9-X% 1 y=3-X.

20. (3 6amra) B mpsiMoii TpeyroIbHOM TIPHU3Me CTOPOHBI OCHOBAHUS PaBHBIL: 3¢cM, 5 cM, 4 cM. [lmomans
TIONTHOM MOBEpPXHOCTH paBHa 84cM?. HaifinTe BHICOTY MPH3MEL.

\J2x—=3y+1=3

21. (3 Oamna) Pemure cucteM ABHEHUM
(3 banra) P {,/3x+2y—8:2
22. (3 6aymna) Pemute ypaBHEHHE (2x2 +3X—27)- V1-x=0

Bapuant 2
Oo0s3aTeabHas YaCTh

Ipu svinonnenuu 3a0anuii 1-8 3anuwume x00 peuilenusi U NOJIYUEHHbIL OMEem

1. (1 6amn) buser B kuHo crout 50 pyOieit. Kakoe MakcHMaIbHOE YMCIIO OMIICTOB
MOKHO KynuTh Ha 200 py0uieii nmocine nosbliiieHus neHsl Ha 20 %
2. (1 6amm) Onpenenute, CKOJIBKO 0AHOK KPACKH 1O 4 KT HEOOXOIUMO KYIUTh JJIS

IIOKPACKH 110J1a B CIIOPTUBHOM 3aJie IIoIanbo 7x13m%, ecin Ha 1m? pacxomxyercs 250
IrpaMMOB KpacKH.

3. (1 6ann) Omnpenenute, KaKUe U3 MEPEUUCICHHBIX TOUEK NMPUHAIUICKAT IpaduKky
Qyrkwmn  y=1/x

A(81; 3); B(81; -3); C(-16; 2); D(0,0001; 0,1).



3 1

92 1812 +/64

4. (1 6amn) Beruucnure 3HaYEHHE BBIPAKEHUS
5. (1 6ann) Haitnure 3HaueHue tgo., €CIU COSCL = i npu 630°< o < 720°
1 1
6. (1 Gamr) Peumre ypasuenne (=)**7% = —,
5 625
6
7. (1 6aw) Bouncnure 3Hauenne soipakenns €05-23° +cos?113°
8. (1 6ann) Pemure ypaBrenue log, (63x% +x) = 3
Q. (16amnm) Ykaxute rpaguk 4eTHON QyHKINN

L i ) S R

3)

Hcnonb3ys rpaduk pyHkuuu y = f(x) (cM. pUC. HUXKE), ONPEAECIUTE U 3aIUIINTE OTBET:
10 (1 6amn) HamMeHblee U HaUOOJIbINIEE 3HAYCHHS (PYHKIINM;

11. (1 Gamr) mpOMEXKYyTKU BO3paCTaHUs U yOBIBAHUS
byHKINY;

12. (1 Gamn) mpu kakux 3HaueHusax X Qyukmus f(x)= 0.
IIpu BhInoHeHnu 3aaanuii 13-18 3anumuTe X0 penieHust
U MOJIyYEeHHBIN 0TBET

13. (1 6amn) Touka ABUKETCS MO 3aKOHY s(t) = 2+20t-5t2 .
Haiinute MrHOBEHHYIO CKOPOCTh B MOMEHT t =1 c.

14. (1 6amn) B cnmyyaliHOM SKCIIEPUMEHTE CUMMETPUUYHYIO
MOHETY OpocaroT TprKasl. Haiiinte BeposTHOCTh TOTO, YTO OpeJ BBIMIAJET POBHO OJIMH Pa3.

[3+x
15 (1 6amn) Haitaute obnactes onpeaenenus yuknuu: f(x)= VX 1
16. (1 6amn) Pemmmre ypaBuenne  log;(x — 2) + log; x = log, 8

17. (1 6amn) CocraBbTe paznuyHbie HoMepa TenedoHoB u3 udp 2,6,8,9. (mudpst
HCII0JI30BaTh M0 OJHOMY pa3zy).
18. (1 6amn) Haitaure 00beM Tela MOJIy4eHHOTO MPU BPAIICHUH MPSIMOYTOJIBHOTO
TpeyroyibHUKa ¢ KareraMu 10 cM 1 6 1M BOKpYT OOJIBILIETO KaTeTa.

JlormomHUTENBbHAS YaCTh
[Ipu BbIIONHEHNY 3aaaHui 19-22 3anummTe X0 peLIEeHUs U NOJIYYEHHBIA OTBET
19. (3 6amna) Berauciure mwiomans GUIyphl, OrpaHMYEHHON TMHAAME: Y = X2 +1 1 y=7-
X.
20. (3 6amna) ['paHuTHAs NMoACTaBKa UMEET BUJI YCEUEHHOW MUPaMUIbl BICOTOM 3,6 M ¢
KBaJpaTHbIM OCHOBaHUEM. CTOpOHBI OCHOBaHuUd a = 2,8 M, B = 2 M. HaiiTu Bec noacraBku

(yaenbHBIH Bec TpanuTa 2,5 1/ M°).
Jx+3y+8=2

21. (3 6anna) Pemmre cucteMy ypaBHEHHMA {V 2x-y+2=1



log; x—log, x—2
log, x+1

22. (3 6amna) Pemure ypaBHEHHE
Bapuanr 3
Oo6s13aTesibHAs YACTh

Ilpu svinonnenuu 3a0anutl 1-8 3anuwiume x00 pewteHus u noyYeHHull Omeem

1. (1 6amn) buer Ha aBToOyc crout 14 pyoneii. Kakoe MakcMManbHOE YMCIIO OMIIETOB MOYKHO KYITUTh
Ha 100 pyOuieli mocine MOBbIIIEHUS LIEHBI Ha 5 %.

2. (1 6ann) ITon koMHATEL, UMEOIIEH (POPMY MPSAMOYTOIBFHUKA CO CTOPOHAMU 5 M U 6 M, TpeOyeTcs
MOKPBITh MAPKETOM M3 MPSIMOYTOJBHBIX JomIeuek co ctopoHamu 5 cMm u 30 cM. CkoibKko notpedyercs
TaKHX JolIeueK?

3. (1 6amr) Onpenenure, KakKue U3 NMEPEUUCICHHBIX TOYEK MPUHAICKAT IpaPuKy G YHKIIUHA
xt-4
y= 15—91

AG;

B(0,2; 2,2); CW3 D(——

3" 1E- 135’ )

(1 6ay1) Berarcnure 3Ha4eHHE BBIPAKCHUS 2?5 - 320 16 = + (212)°

(1 6aymm) Haitngure 3naueHue COSEE , ecnu ctgee = -E npu 90°< a <= 180°

(1 6amn) Pemure ypaBHeHue 6" =36"
log, 64

6

! log,s v2
8. (1 Gamn) Pemmre ypasuenue log, (x* + 2x)= 3
9

(1 6ay) Berarcnure 3Ha4eHHE BBIPAKCHUS

(1 Oasw) YKamnTe rpa(bHK 4eTHOU (DYHKIUU

Ucnonvsys epagux ¢pynxyuu y = g(x) (cm. puc. Hudice), onpederume u 3anuiume omeem:
10. ( 1 Gay1) HaMMeHbIIee M HAaUOOJbIIIee 3HAYCHUS (PYHKIINH;
11. (1 Ganm) mpoMEXyTKH BO3pacTaHUs U yObIBaHUS (YHKLIUY;

12. (1 6amn) mpu Kakux 3HadeHusX X g(xX)= 0. " >

Ipu évinoanenuu 3a0anuti 13-18 3anuwume xo0 pewienus u AN //

NOJYYEeHHbIU OmEem g

13. (1 6am) Touka ABUKETCS MPAMOIMHEIHO 110 3aKony S(t) = t3+3t2, N\ /o/ T %
Haiinure yckopenue tena B MOMEHT BpeMeHu t =1 c.

14. (1 6anm) B xopoOke nexxat Hepa3IMYUMBbIE Ha OLIYIb KAPTOUKHU C

oykBamu O, K, O. KakoBa BeposITHOCTb TOTO, UTO HayJauy U3BIEKas
KapTOYKU U3 KOPOOKHU U BBIKJIAJbIBAs X Ha CTOJIE, Mody4uuTcs cioso OKO?
15. (1 6amn) Haiigute obnacTh onpeneneHust QyHKIMU: f(x) =log,(—3x—9).

16. (1 6amn) Pemnre ypaBHeHHE (i]x +8 G) —-9=0.

17. (1 6amn) CkoabKO pa3nu4HbIX KoMOMHanui u3 OykB cioBa «APBY3» MoxHO, epectaBisisi OyKBbI B
ciose?
18. (1 6amn) Haiiaure o6BeM 1mapa, eciu mIomas O0MBIIOro Kpyra papHa 225 1T cM?.
JlonosiHUTEIbHAS YACTh
Ipu evinonnenuu 3a0anuii 19-22 3anuwume x00 peuienus u NOJY4eHHbIl OMmEem



18. (3 6amna) Beramciure miomaas GUrypsl, OrpaHHYEHHOMN IMHUAMH: Y = 2X2 -4X+2 1 y=2-X.

19. (3 6anna) OcHOBaHMEM MUPAMUJBI ABISIETCS pOMO, CTOPOHA KOTOPOTO paBHA 5 €M, a OJIHA U3
nuaronane paHa 8 cMm. Haiinure 60koBbIe peOpa mMUpaMuIbl, €CIIH BBICOTA €€ MPOXOIUT Yepe3 TOUYKY
MEPECECUCHUS JUaroHajieil OCHOBaHMS U PaBHA 7 CM.

f[x—y+5=3
20. (3 6aswa) Pemnre cucreMy ypaBHEHU { A
Jx+y—5=11—-2x

21. (3 6ayna) Pemute ypaBuenue 2 - 25%—5-10*+2-4*=0
Bapuanr 4
Oo0si3aTesibHAs YACTh
Ilpu svinonnenuu 3a0anuti 1-8 3anuwiume x00 pewteHus u noyYeHHbull Omeem
1. (1 6amn) buner B kuno crowut 40 pyoOieii. Kakoe MakcuMaibHOE YHUCIIO OMIIETOB MOXKHO KYITUTH HA
400 py0Oneit mocie nossieHus 1eHsl Ha 20 %
2. (1 6amn) Onpenenure, CKOIBKO OAHOK KPACKH MO 4 KT HEOOXOUMO KYIUTH JJIsl IOKPACKH T0JIa B
CIIOPTHBHOM 3aJie omazpio 7x13m?, ecim Ha 1M? pacxomyercs 250 rpaMMOB KPacKH.
3. (1 6amn) Ompenenute, Kakue U3 MEPEUNCICHHBIX TOUEK IPUHAAIECKAT rpaduKy QyHKIUN
y= Vx
A(216;6); B(27; -3); C(-125; -5); D(-64;-8).

(1 6amn) Beruncnute 3Hauenue seipaxenus 0,00 175 - 82 +(- 3)-2,2?§ - (g)O

o 9 3m
(1 6amn) Haitnure 3Hauenue tger , eciau COSCL = - 3 pu < @ < —

(1 6amn) Pemmte ypapnenue 434=28,
(1 6amn) Beruucnute 3Hauenue Boipaxenus log,, 484 — 2log,, 2 + 12185

(1 6amn) Pemnre ypasuenue log, (x° + 26x)= 3

© o N a &

Ucnonvsys epagux ¢pynxyuu y=f(x) (cm. puc.
Huo.'ce), onpedeﬂume u sanuwiume omeem.
10. (1 6ayn) HauMeHbBIIEe U HAMOOJIbIIIEE 3HAUCHHUS
byHKIUY;
11. (1 Gamn) mMpoMEKYTKH BO3pACTaHUS U YOBIBAHUS
byHKIUY;
12. (1 6amn) mpu kakux 3HaueHusx X f(X)= 0.

Ilpu évinoanenuu 3a0anuii 13-18 3anuwume xo0

peulerHus u l’lO]ZylleHHblﬁ omeem
13. (1 6amm) Temo ABMKETCS TIO MPSMOM TaK, YTO PACCTOSTHUE S(B M) OT HETO JI0 TOYKK M 3TO# mpsimoit
H3MeHseTCs 110 3aKoHy S(t)=5t2-5t+6. Uepes CKOIbKO CEKyHI MOCIE HA4aja JBHKEHHS TIPOU30iIeT
OCTaHOBKa?
14. (1 6ann) B ciny4aifHOM SKCIIEpUMEHTE CUMMETPUYHYIO MOHETY OpocatoT Tprkasl. Haliaure
BEPOSITHOCTH TOTO, YTO OPJIOB BHIMAJIET OOJIBIIE, YEM PEIICK.

yx—2

15. (1 6amn) Haitgute o6nacTs onpeneneHus GyHKIIUN: f(X) = p
r—

16. (1 Gamn) Pemure ypaaenne 971 —9¥ =72,



17. (1 6amn) CkoJbKO YETHIPEX3HAYHBIX YUCET MOXKHO HamucaTh u3 nudp 2,3,4,5 , HConb3ys B 3a1IUCH
KXyt nudpy TOIBKO OJUH pa3 ?
18. (1 6amn) Beluuciure miomanb chepbl, ecilu IIomab eé 6oIbIoro kpyra 625 T cm?,

JlonoJiHUTEILHAS YACTh

Ilpu évinoanenuu 3a0anuii 19-22 3anuwume xo00 peuwienus u NOJY4eHHbIL 0Omeem
19. (3 6amna) Berunciure miomass GUIypsl, OrpaHHYEHHOM JIMHUAME: Y = 2X2 +4x+2 1 y=2+X.
20. (3 6amna) Onpenenure OB TOJHOM IOBEPXHOCTH ITPABHWIIBHOM YETHIPEXYTOJIBHON IIPU3MBI,
eciu e€ quaroHaib paBHa 5CM, a JUaroHaab OOKOBOW TpaHU paBHA 4 CM. .

Jx+3y+1=2
21. (3 6aya) Pemmte cucremy ypaBHEHUH \/7
2x—y+2=17y—6

22. (3 6auia) Pewmre ypaBaenue 3¢os X —sinX +1=0

Bapwuant 5
Oo0s3aTeIbHas YaACTh

Ilpu svinonnenuu 3a0anutl 1-8 3anuwiume x00 pewteHus u noyYeHHull Omeem

1. (1 6anmn) buner na aBroOyc crout 15 pybneil. Kakoe MakcumanbHOE YMCIIO OUTIETOB MOXKHO OyzeT
kynuth Ha 100 pyOiieit mociie moBbimeHus 1eHs! ousera Ha 20%?

2. (1 6ann) ITom koMHaThI, UMEIOLIEH OpPMY IPSIMOYTOJIBHUKA CO CTOPOHAMU 5 M U 6 M, TpedyeTcs
MOKPBITh MAPKETOM U3 IPSMOYIOJBHBIX Jouieuek co cropoHamu 5 cm u 30 cm. Ckonbko notpedyercs
TaKUX JOIICUEK?

3. (1 6amn) Onpenenure, KaKUe U3 MEPEUNCICHHBIX TOUEK IPUHAAIEXKAT IpaduKy GyHKIUN
y= \."E —2x?
A(144;-31176); B(144; -20724); C(4; 4); D(4;-6).
4. (1 6amr) BplumcnuTe 3HaYEHHE BhIpaKeHUs 85 - 250 - 25 = +( 1__._)'2-2 +(21%)°
647

5. (1 6amn) Haiigure Sine, COSa,tgar, ecnu ctgocz%3 7 7Z'<a<37”.

(1 6amn) Pemure ypaBHEHHE (11—6] =E o ij

(1 6amn) Beraucnure 3Ha4ueHue BeIpaxenus log: 75 —log; 3

6
7
8. (1 6amn) Pemmmre ypasnenne 109, (2X+1) =2;
9. (1 6amn). Ykaxkure rpadpuk 4eTHON QpyHKIMH

DITTATT] 2 yﬂ 3) y ]{4) | )

o
=

s

5 |0 T4

i i ‘
Hcnonvzys epaghux pynxyuu y= g(x) (cm. puc. Hudice),
onpeodenume u 3anuiume omeem.
1. (1 6amn) HammeHsblee M HAaMOOJBIIEE 3HAYCHUS ()YHKITHH;
2. (1 Gayu1) mMpOMEXyTKH BO3pacTaHMsl U yOBIBaHUS (PYHKIUH; ] |
3. (1 6amn) mpu kakux 3HaueHusx X f(x)= 0.

=V
o
wy \

Ilpu vinoanenuu 3a0anuti 13-18 3anuwume xo0 pewienus u
NOJIYYEeHHbIU Omeem
13. (1 6amm) Touka ABHKETCS MPAMONMHEHHO 110 3aK0HY X(t)=2t?+1,
HaﬁHHTC €€ CKOPOCTb B MOMCHT BPpCMCHU t=2 c.




14. (1 6amn) B cimygaitHOM 3KcniepuMeHTe OpocaloT JBe UTpalibHbIe KOCTH (KyOuka). Haiinure
BCPOATHOCTH TOT'0O, UYTO B CYMMC BLIITIAZCT 7 OYKOB. Pe3yanaT OKPYIIMTC OO COTHIX.

+2
x—1

15. (1 6amn) Haiinure obnacth onpeaeneHus PyHKIUU: f(x) =

X
16. (1 6amn) Pemure ypaBHeHUE ZCOSE +1=0

17. (1 6amr) CocTaBbTe paznudabie HOMepa TeredoHoB u3 uudp 1,5,4,8,6. (udpbI KCIOTB30BATH 110
OJIHOMY pa3zy).
18. (1 6amr) Boruncauth 00beM IPSIMOYTOJIBHOTO MapaJUIeIeNuIea JIHHOM 6 M, IMUPUHON 4 M 1 BBICOTOM § M.
JlonoJiHUTEILHAS YACTh
Ilpu vinonnenuu 3a0anuii 19-22 3anuwiume xo0 peuieHus: u NOJY4eHHbIUL Omeem
1
Fixy=——x"+3x"-5x-1
19. (3 6amna) Haiinure mpoMexyTKu Bo3pacTaHus (yHKIIHH 3
20. (3 6amna) BepiuHs! MpsMOYToJbHHUKA JIeKaT Ha cdepe paauyca 10 cm. Haiiaure paccrosHue ot meHTpa
cepsl 10 TIOCKOCTH MPSMOYTOJBHUKA, €CITH €r0 TUaroHaib paBHa 16 cMm.
Vx— iﬁ =2,
= 27
22. (3 6amwta) Peumre ypaBuenne 25" +3-2¥ —2=0.

21. (3 6ayuna) Pemute cucremy ypaBHEHHA {



BapuanT 6
Oo0a3aTeIbHas YaCTh

Ilpu svinonnenuu 3a0anuii 1-8 3anuwiume x00 peuitenus U NOJIYUEHHbIL OMEem

1)

......... 1A ;

1. (1 6amn) Buner Ha aBTOOYyC crout 35 py6ieii. Kakoe MakcMMaabHOE YHCIIO OMIIETOB HA aBTOOYC
MOXHO OyzeT Kynuth Ha 100 pyOieit mocne moBeieHus neHs! ounera Ha 15%7?
2. (1 6amr) Onpenenure, CKOIBKO OAHOK KPACKH 110 4 KT HEOOXOAMMO KYIHUTh JIJIsi TOKPACKH I10J1a B
CHIOPTHBHOM 3aJie miomazpio 7x13m2, ecm Ha 1M? pacxosyercs 250 rpaMMOB KPacKH.
3. (1 6amr) Omnpenenure, KaKue U3 MEPEYUCICHHBIX TOYEK MPUHAICKAT IPpaPuKy G YHKIIUHA
y= \."E - 2X2
A(144;-31176); B(144; -20724); C4; 4); D(4;-6).
5 5
(1 6ay1) Beramcnure 3HAYCHHUE BHIPAKCHUS 1607.8 12.48

5. (1 6amn) Haiigure COSa,tgax,CtQar, ecnu Sina = % 7 %<(Z <r.
6. (1 6amn) Pemure ypaBHeHHE (1—15 =8 o (i)x

7. (1 6amr) Berauciaure 3HaueHUE BBIPAKCHUS lﬂggi —logg 32

8. (1 6amn) Pemmre ypasnenue 10g, x(X+2)=3;

9. (16amn) VYkaxwure rpaduk HeueTHON HYHKIIUU

ST 2) ¥ 1 3) A 4)

AU ey NS N
! : ! 01 X

omeem:.

10. (1 Gam) HamMeHbIIEee ¥ HAaUOOJNbIIEe 3HAYCHUS (PYHKIINH; ,
10. (1 6aymt) mpoMeXyTKH BO3pacCTaHUs U YObIBaHUS (DYHKIIMH; ESiC)
11. (1 6an) mpu Kakux 3HaueHusx X Qynkiws g(X)= 0 X ! /’/ /\\ i
3 i / i 12Lﬁ!m x
Ilpu evinonnenuu 3adanuti 13-18 sanuwume xo0 ! f; \-
peuierus u noJIy4eHHbll Omeem e i

12. (1 6amn) Touka ABMXKeTCA 1O 3aKoHY S(t)=1+2t%(m). HaiiguTe
CKOPOCTH (B M/C) IBMKEHHUS TOUKH B MOMEHT t=1c¢

13. (1 6amr) B ciry4aitHOM 3KCTIiepUMEHTEe OpOCAOT JIBE UTPATbHBIC KOCTH. Haiiiute BeposSTHOCTH TOTO,
YTO B CyMMe BhIMaJIeT 3 ouka. Pe3yibpTatr oKpyriure A0 COTHIX.

+2
x—1

14. (1 6amn) Haiigure o6macth onpeeaeHus GpyHKIMH: f(x) =

15. (1 6amn) Pemure ypaBuenne  2Sinx + 1 =0.

16. (1 6amn) CKOIbKO pa3IuYHBIX KOMOMHAIHH U3 OYKB ciioBa «CeMbsi» MOXKHO, TIepecTaBiisisi OYKBHI B
ciose?

17. (1 6amn) B ocHOBe MpsIMOi PH3MBI JIEKHUT MPSIMOYTOJIbHBIN TPEYTOJIBHUK ¢ Karetamu 4 u 3 cM. Bricota
npusMsl paBHa 10 cm. Haiigute o0beM npu3Mel.

JlonoJiHUTEILHAS YACTh

Ipu evinonnenuu 3ad0anuii 19-22 3anuwume x00 peuienus u NOJY4eHHbIl OMEem
18. (3 6an1a) Beraucnure miomaas GUryphl, OrpaHMueHHOM THHIAMHE: Y = X2 -2X-2 U y= X -2.



19. ( 3 6aya) B mape Ha paccTostHUE 12 CM OT IIEHTpa MPOBEIEHO CEYEHHE, TUIOINIAlh KOTOPOTo paBHa 64 T
cm?. Haiiture 110ma s NOBEPXHOCTH IIapa.
{ X-2y+1=0
20. (3 6amna) Pemmre cuctemy ypaBHEHUH
( ) Y yp xfy=2

21. (3 6awia) Pemmre ypasuenne logg(x+1)+log,(2x+1) =1.

Bapuant 7
Oo0a3aTeIbHas 4acTh

Ilpu svinonnenuu 3a0anutl 1-8 3anuwiume x00 peuwteHus u noyYeHHull Omeem

1. (1 6amn) buner B kuHo crout 120 py6neii. Kakoe MmakcumanbHOE YHCIIO OMIICTOB MOXKHO KYITUTh Ha
1000 py6sneit mocie noBblieHus 1eHsl Ha 15%

2. (1 6amn) ITon koMHATHI, UMEIOIIEH GOPMY MPSAMOYTOJIbHUKA cO cTopoHaMu 6 M 1 10 M. CKOJIBKO
HE00XO0AMMO MPSIMOYTOJIbHBIX ApKETHBIX Jo1IeueKk co ctopoHaMu 30 cM u 25¢M, 4To 6 MOKPHITH 11017

3. (1 6amm)Onpenenure, Kakue U3 MEPEUUCICHHBIX TOYEK MPUHAIEkKAT rpaduKky QyHKIHH y = [+5x—

4x3,
A(L;2); B(0;3); C(-2;23); D (-1;-8).
14\
82.93
4. (1 6amr) Beraucnure 3HaYCHUE BBIPAKESHUS 11
27 9.44

-

. . 12 :
(1 6amwn) Haitnure cosa ecm Sint = - n0 < a < =

(1 6amn) Pemmte ypaBnenue 2% + 2X3 =9
(1 Gayun) Beluncnure 3Hayenue Boipaxkenns log,, 10 +log,, 125

(1 6ann) Pemmure ypasuenue 100 1 (Bx-5=-1,
2
9. (1 6amn) Ykaxute rpaduk 4eTHON (HyHKIUU

',: L + L EER e ‘ '
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Ucnonvsysa epagux ¢pynxyuu y = g(x) (cm. puc. nudice),
onpedefzume u sanuwiume omeem.

10. ( 1 Gaym) HaMMeHbIIee U HauOOIIbIIee 3HaYeHUs (PYHKLIUY;
11. (1 6an) mpoMeKyTKU BO3pacTaHus U yObIBaHUS (PyHKUINU;
12. (1 6amn) mpu kakux 3HaueHusx X f(x)= 0.

Ilpu evinonnenuu 3a0anuii 13-18 3anuwume xo0 pewenuss

u HOJZyLleHHbZZZ omeem

13. (1 6amn) MaTepuanbHas Todka ABMKeTCs 1Mo 3akoHy S(t)= t*-3t. Haittu
CKOPOCTH (B M/C) B MOMEHT BpeMeHH t=3c¢

14. (1 Gamn) B ciywaiiHOM 3KcriepuMeHTe OpocaroT JBE UrpajbHble KOCTH. Haliure BeposTHOCTH TOTO,
YTO B CYMME BBINAJET 5 OYKOB. Pe3ynpTaT OKpyriauTe 10 COTHIX.

VX+3

y
15. (1 6ann) Haitnure o6acth onpeaeneHust GyHKITUU: x-4

1+tg X _o
16. (1 6amn) Pemute ypaBHEHHE 3

17. (1 6awn) Pemmre ypasenne X +2X+10=2x-1
18. (1 6amr) CropoHa OCHOBaHHs NPABUIBHOM TPEYrOJLHON MUPaMKIbI PaBHA 4 CM, BHICOTA IMPAMUJIBI PaBHA
6x/§ cM. Halinmute 00beM mupaMubI.
JlonosiHMTEILHAS YACTh



[Tpu BeImoTHEHUM 3a1aHUi 19-22 3anummnTe X0 peIIeHUs U TOJTYUYeHHBINA OTBET
19. (3 6amna) Beraucaure mionians GUrypsl, OrpaHUUYEHHOMN TMHAAMHA: Y = X° -3x% 1 y= X° -4xX.

20. (3 Gamna) BeicoTa mpaBUIIBHON YETHIPEXYTOIBHOMN MTUpaMuIbI paBHa 12 cM, a antodema — 15 cm. Borauciure
IUIOMIa/1b GOKOBOM MOBEPXHOCTH MHPAMUJIBL.
{ x-2y+1=0
21. (3 6amna) Pemure cucrem ABHCHUM
( ) Y yp Xk fy=2

22. (3 6amwa) Peumre ypaBuenne 2Sin° X =1+ COSX.

Bapuanr 8
Oo0s3aTeIbHAs YACTh

Ilpu evinonnenuu 3a0anutl 1-8 3anuwiume xo00 pewteHus u noyYeHHull Omeem

1. (1 6amn) buner Ha aBTOOYC cTouT 30 py6. Kakoe MakcuMaabHOE YHCIIO OMIIETOB MOXKHO OYJIET KYITHUTh
Ha 150 py6. nmocne noBwieHUs 1eHbl OuneTa Ha 10%?

2. (1 6ann) [Ton koMHATHI, UMEOIIEH (POPMY MPSIMOYTOJIBLHUKA CO CTOPOHAMH 5 M U 8 M , TpeOyeTcs
HOKPBITH TAPKETOM U3 TPSMOYTOJIBHBIX JIOIIEYeK co cTropoHamu 5 cM u 40 cM. CronbKo moTpedyercs
TaKUX JOILICUEK?

3. (1 6aymur) Ompenenure, Kakue U3 MEPEUUCICHHBIX TOYEK MMPUHAUICKAT TPAPUKy (YHKIIUA

41

xT—Ix+32

A(L:2); B(5:2); C(15:3); D (02;0,13).

(1 Gamn) Berauciaute 3Ha4€HNE BHIPAKEHUS %/5+ 2\/6 -%/5— 2~/6
. g 3
(1 6amn) Haitnure 3HaueHus sina U ctgo,3Has,yto Cose = e TT <o < 2;

(1 6amn) Pemmte ypaBHenue 3% + 3¥*3 = 4

No o s

3
(1 6amn) Beruucnure 3HaueHue BeIpaxenus log; 6 +log, =

(1 6am) Pemmmre ypaBHEeHHE |ng x(X —3) =2
(1 6amn) Ykaxure rpadux yeTHoW QyHKINN
1) ) 2) v4 = 3) Ve 4) e o

\ 4
\ /

© ®

| et

Ucnonvsys epagux ¢pynxyuu y=f(x) (cm. puc. Hudx#ce), onpedeaume u 3anumiume omeem:
10. (1 Gayr) HaMMeHbIIee ¥ HAaUOOJbIIee 3HAYCHUS (PYHKIINH;
11. (1 Gamm) mpoOMEXYTKH BO3pacTaHUs U yObIBaHUS (QYHKLIUY;
12. (1 6amn) mpu kakux 3HaueHusx X f(x)= 0.

Ilpu évinonenuu 3a0anuii 13-18 3anuwume xo0

peulerHus u I’lO]ZylleHHblﬁ omeem

13. (1 6amn) Temo gBMKETCS 1O MPSMOU TaK, YTO PACCTOSTHHUE S
JI0 HETO OT HEKOTOPOI TOUKU A 3TOH MPAMOM H3MEHseTCs 1o
3akoHy S=t>-3t+4(M), r/e t — BpeMsl ABMKCHUS B CeKyHIaX.
Haiinure ckopocTs Tena yepe3 3 cek rmocie Havyasa JIBUKESHHUS.

14. (1 Gamn) B cinyuaiiHom skciepuMeHTe OpocaroT ABE UrpalibHble KocTH. HaiiiuTe BeposSTHOCTH TOTO,
YTO B CyMMe BBINAZET 9 0ukoB. Pe3yibTar okpyriure 10 COTHIX.

15. (1 6amn) Haiigure 06nacts onpenenenus GyHKIHNU: f(x) = log, (10x — 5x%) .

+tgX=0
AY DB

16. (1 6amn) Pemmre ypaBHEeHHE



17. (1 6amn) CkoabKO MATH3HAYHBIX YHUCET MOKHO Hamucath u3 mudp 1,2,3,4,5 , ucnons3ys B 3anUCH
KKIyI0 U(py TOIBKO OUH pa3 ?
18. (1 6amn) Haiinure 06beM Kyba, pebpo KOTOPOTO PAaBHO 5 CM
I[OHOJ’IHHTGJILH&H qacThb

Ilpu évinoanenuu 3a0anuti 19-22 3anuwume xo00 peuwienus u NOJY4eHHbIL 0Omeem

19. (3 6amna) Berunciure miomass GUIypsl, OrpaHHYEHHOM JIMHUAME: Y = X2 +2X-2 H y=-2-X.
20. (3 6amra) OcHoBa MpsAMOIA IPU3MBI - poMO ¢ quaroHaysiMu 10 cm u 24 cM. MeHblInas quaroHalb
NpU3MbI paBHa 26 cM. Berauciute miomniaas 00KOBOH MOBEPXHOCTH ITPH3MBI.
{ X-2y+1=0
21. 3 6aya) PemuTe cucreMy ypaBHEHHIMA
( ) y yp JxRfy=2
4 Ux+3
22. (3 bawa) Pemmre ypaBHEHHE + Ux =2
Yx+2 5
Bapuant 9

Oos3aTesIbHAsSE YACTH

IIpu svinonnenuu 3a0anui 1-8 3anuwiume xo0 peuieHus u NOIYUEHHbIIL OMeem

1. (1 6amn) buser B kuHo crout 35 pyoOieid. Kakoe MmakcumanbHOE 4nca0 OMIIETOB MOXHO KYIIUTh Ha
320 pyO6ueii mocine MOBbIIIEHUS LIeHbI Ha 25 %.

2. (1 6amr) Cxompko moTpedyercst KadenbHbBIX IUNIMTOK KBaIpaTHOW (POPMBI CO CTOPOHOH 15 cM, 4TOOBI
00MLEeBaTh UMHU CTEHY, UMEIOLIYI0 (hOpMY MIPSIMOYTOJIbHHUKA CO CTOPOHAMH 3 M U 2,7 M?

3. (1 6amr) Onpexnenure, KaKue U3 MEPEUNCICHHBIX TOYEK MPUHAICKAT TpaduKy (YHKIIHH

y=11x2-15x-6.

A(-1;-10); B(1;-10);

C(2;8); J1(-3;-150).

5 1
(1 6an) Berumcnure 3HaU€HHUE BHIPAKEHUS 164 —92 + 3\/ 27

o . 12
5. (1 6amn) Haiinure 3nauenue ctga , ecnu Sine = 3 ¥ @~ yron 3 uetBepTH?

6. (1 6amn) Pemmre ypaBHeHUE 54 =125

7. (1 6amn) Beruncnure 3HaueHUE BBIPAKEHHS log,s175—1l0g,5 7
8. (1 6amwn) Pemmre ypasuenne log,(5x + 3x*) = 3

9 KaXUTe rpaduK HEYeTHON QyHKIMH

S gET

HUcnonw3ysa epaghux ¢pynxyuu y= g(x) (cm. puc. Hudxce),
onpeoenume u 3anuiume omeem.

10 (I 6ann) HammeHbliee W HanOOJbIIIEE 3HAUCHUS (DYHKITHH;
11. (1 Gamn) mpoMexyTKU BO3pacTaHUs U YObIBaHUS (DYHKIIUH;
12. (1 Gamn) npu Kakux 3HaueHHUsX X g(x)=>0.

Ipu vinonnenuu 3a0anuti 13-18 3anuwume xo00 pewienus

I’lOJZylleHHbllz omeem

13. (1 6amn) JIBuxKeHHE BEIOCUTIEANCTA BHU3 110 CKIIOHY TOPBI

OTIpeNeNsIeTCs] 3aKOHOM

s(t) = t>+3t +28 . HaiiuTe cKOpocTh JBIDKEHNS (B M/C) BETOCHIIEINCTA Yepe3 4 CeKyHIbI ITOCTIe
Havasa CIycka.




14.

15.

16.
17.

18.

(1 6ay) B cnyuaiiHoM 3KcriepuMeHTe OpOocaroT JIBe UTpasibHbIe KOcTU. HaliuTe BeposiTHOCTh
TOTO, YTO B CyMME€ BBITIQIET 8 OYKOB. Pe3ynbTaT OKpYyrJIUTe O COTHIX.

(1 6ann) Haiimure 001acTh onpeaeneHus GpyHKIUHN: f(X) =+ 0,5)(_3 —-0,5.

(1 6aymm) Permure ypaBHEeHHE 2C0osX = \/é

(1 6amr) CkonbKO CyIIecTBYET clioco00B cocTaBleHus aHarpaMMm 13 OykB cioBa «KJIOYH»
(1 6ann) Haiimute 00beM Tela, MOAYIEHHOTO MPH BPAIIIEHHH MPSIMOYTOJIBHOTO TPEYTOJIbHUKA C
KareToM 6 cM U runoTeny3oit 10 cM BOKpyr OOJIbIIEro Karera.

JlonoJiHUTEILHAS YACTh

Ilpu vinoanenuu 3a0anuti 19-22 3anuwume xo00 pewienus u NOJY4eHHbIL Omeem

19
20

(3 6amna) Berunciure miomass GUrypsl, OrpaHHYEHHOM JIMHUAME: Y = X° + 7X% 1 y=x° -9X.
( 3 6ama) B mpsiMoii TpeyroyibHOM MprU3Me CTOPOHBI OCHOBAHUS PaBHBL: 3¢cM, 5 cM, 4 cM. [Lmomans

TIOJTHO# TIOBEPXHOCTH paBHa 84cM?. HaiiuTe BBICOTY MPH3MBI.

\J2x—=3y+1=3

21. (3 Oamna) Pemure cucteM ABHCHUM
(3 oanra) P {,/3x+2y—8:2
22. (3 6ayna) Pemute ypaBHEHHE (2x2 +3X—27)- V1-x=0

Bapuanrt 10
Oo0s3aTeIbHas YaCTh

Ilpu evinonnenuu 3a0anuil 1-8 3anuwiume x00 peuwleHus u noJyYeHHbul Omeem

b -

1.
2.

Ty

© Lo N OB~

(1 6amn) buet B kuHo crout 50 pybOieit. Kakoe MakcHMalibHOE YHCIIO OMIIETOB MOKHO KYITHTh Ha
200 py0:eit mocne noBwieHUs 1eHbl Ha 20 %

(1 6amn) lupuraa GyTOONBHBIX BOPOT paBHA § sipaam, Beicota — 8 ¢yram. Haliaure momanb
(byTOONBHBIX BOPOT B KBaApaTHBIX (yTax (OAMH AP COCTABIACT TpU (yTa).

(1 6amr) Omnpenenute, KAKHE U3 IICPEYUCIICHHBIX TOYCK IPHHAUIKAT IPaPUKy QYHKIIHH

FZ.‘CE:
A(18;27);

11,

CGo)s

11

B(-125; 50); D (E; 2)-

(1 6amn) Beruncnurte 3HaUYECHUE BBIPAKEHUS (2_§]_E‘ —(0,125)* + (zijﬂ'- 461

(1 6amn) Haiinure 3nayenue tge , ecnm COSC =§ pu 630°< @ < 720°

(1 6amn) PemmTe ypaBHEHHE 432 = 256

1
(1 6amn) Beluncnure 3Ha4eHue BeIpaxkeHus 1o g7 +3loEs 45

(1 6amr) Pemmre ypasuenue log, (63x* +x) =3
(16amn

VYkaxure rpaduk yeTHOI

3)




Hcnonvzys epagux gynxyuu y = f(x) (cm. puc. nudce), onpedenume u 3anuuiume omeent.
10 (1 6ann) HamMmeHblIee U HaUOOJbIEE 3HAUYCHHS (DYHKIIUH;
11. (1 6amr) mpoMeXyTKH BO3pacTaHUs U yObIBaHUS (PYHKITUH;
12. (1 6amn) npu kakux 3HadeHUsX X GyHkuus f(x)= 0.

Ilpu évinonnenuu 3a0anuii 13-18 3anuwume xo0

peulerHuAs u I’lO]Z_)ﬂl@HHbll:i omeem

13. (1 6amn) Touka gBusKeTcs mo 3akoHy S(t) = 2+20t-5t2 .
Haiiaure MrHOBEHHYIO CKOPOCTh B MOMEHT t =1 C.

14. (1 6amn) B cmyyaifHOM 3KCTIEpUMEHTE CHUMMETPHYHYIO
MOHETYy OpocaroT Tprkabl. Haiinure BeposSTHOCTb TOTO, YTO Ope
BBINAJIET POBHO OJIMH pas3.

15 (1 6amn) Haiinure obnacth onpeaeneHus PyHKITUU:

y=05Vx+5

16. (1 6amn) Pemute ypaBHenue  2sinx + 1 =0.
17. (1 6amr) CocTaBbTe pa3nuvHbe HOMEpa TeneoHoB u3 mudp 2,6,8,9. (uudpsl KCIIOIH30BATH 110
OJIHOMY pazy).
18. (1 6amr) Haitnure o0beM Tema MOTYyICHHOTO TIPH BPAIICHUN MTPSIMOYTOJIBHOTO TPEYTOJIbHUKA C
karetamu 10 cM u 6 M BOKpYT OOJIBIIETO KaTeTa.

ﬂOHOJ’IHI/ITe.ﬂbHaﬂ qacThb
Ilpu vinonnenuu 3a0anuii 19-22 3anuwiume xo0 pewieHus: u NOJY4eHHbIL Omeem
19. (3 6amna) Beraucnute mnomaps GUrypsl, OrpaHMUEHHON IMHUAMHE: y = -X2 -4X U y =X.
20. (3 6amna) Ilnomans 60KOBOM MOBEPXHOCTH MPABUILHON YETHIPEXYroJIbHOM MPU3MBI paBHA 32 cM, a
wiomap nosepxHoctu 40 cm. Haliaure BbICOTY IPU3MBI.

JXx+3y+8=2

J2x—y+2=1

log; x—log, x—2 _1
log, x+1

21. (3 6amna) Pemmre cuctemy ypaBHEHUI {

22. (3 6amna) Pemute ypaBHEHHE

Bapwuanr 11
Oo0s3aTeabHas YaCTh

Ilpu evinonnenuu 3a0anuil 1-8 3anuwiume x00 peuwleHus u noJyYeHHbull Omeem

1. (1 6amn) Buner va aBroOyc ctout 14 pybuneii. Kakoe MakcuManbHOE YHCIIO0 OUIIETOB MOXKHO KYITUTh
Ha 100 py0uieli mocine noBbIIeHNS LIeHbl Ha 5 %.

2. (1 6ann) ITon koMHATEL, UMeOIIEH (POPMY MPSMOYTOJIBHUKA CO CTOPOHAMHU 5 M U 6 M, TpeOyeTcs
MOKPBITh MAPKETOM M3 MPSIMOYTOJBHBIX Aomieuek co ctopoHamu 5 cM 1 30 cM. Ckosbko notpedyercs
TaKHUX JOILIeYeK?

3. (1 6amr) Ompenenute, KaKue U3 NEPEUHUCICHHBIX TOUYEK MPUHAMIEKAT rpaduKy QyHKINU

y=log,x
A(0;1); B(6:2); Cao-4)  A(305).

1.2 3.2
12 48, 22 12
(1 6ayr) Berauciure 3nauenue Buipaxenns () - 4° - (7)° - 0,1

5. (1 6amn) Haiinure 3HaueHue COSct , ecnu Ctgex = '13_5 npu 90°< a < 180°

3x-1
(1 6amn) Pemmre ypaBHeHue 6>~ =36"
1 —log: 16
(1 6amn) Beruucnure 3Ha4eHUe BhIpaxeHus logq, 16 - logﬁg +4/5 =,

6

7

8. (1 6ann) Pemmure ypasuenue log, (x”° + 2x)= 3
9. (1 6amnm) Ykaxure rpaguk 4eTHON QYHKIUU



Ucnonwvzys epaghux ¢pynxyuu y = 9(x) (cm. puc. nHudice), onpederume u 3anuuiume omeen.
10. ( 1 Gaynr) HauMeHbIIee M HaUOOIIbIIee 3HAYCHUS (PYHKIINH;
11. (1 6amn) mpoMeXyTKH BO3paCTaHUS U YObIBaHUS (YHKIINUH,
12. (1 6amn) npu kakux 3HadeHUsX X g(X)= 0.

Ilpu vinonnenuu 3a0anuii 13-18 3anuwiume xo0 pewienus u

I/lOﬂy’{eHHbll:Z omeem

13. (1 6am) Touka ABUKETCS MPAMOIMHEIHO 110 3aKony S(t) = t3+3t2,
Haiinute yckopenue tena B MOMEHT Bpemenu t =1 c.

14. (1 6anm) B xopoOke nexxat Hepa3IMYUMBbIE HA OLTYIb KAPTOUKHU C
oykBamu O, K, O. KakoBa BeposITHOCTb TOT0, YTO Hayauy
U3BJICKas KAPTOYKU M3 KOPOOKHU M BBIKJIAJIBIBAS KX HA CTOJIE, odyduTcs ciioBo OKO?

15. (1 6amn) HaiiguTe 06macTs onpeneaeHus GyHKIMHM: f(x) =log, (5x — 17).

16. (1 6amn) Pemute ypaBuenue 2 SinX - V3=0.

17. (1 6amn) CkoabKO pa3in4HbIX KoMOMHanui u3 OykB cioBa «APBY3» MoxHO, nepectapisisi OyKBbI B
ciose?
18. (1 6amn) Haiinure o6beM 1mapa, eciu mIomais O0MBIIOro Kpyra papHa 225 1T cM?.

JlonmoJiHUTEILHAS YACTh

Ilpu svinoanenuu 3a0anuti 19-22 3anuwume xo00 pewienus u NOJY4eHHbIL Omeem

19. (3 6amma) BeraucnuTte mnomank GUrypsl, OrpaHUUEHHOH IMHUAMHE: y = X° -4x? 1 y =2x2-9X.

20. (3 6ayua) OcHOBaHMEM IHUPAMUJIBI ABISIETCS POMO, CTOPOHA KOTOPOTO paBHa 5 cM, a 0/1Ha U3
nuaroHaneit pasHa 8 cMm. Haiinure 6okoBble pedpa mupamuibl, €CIM BbICOTA €€ MPOXOAUT Yepe3 TOUKY
niepeceveHus JuaroHaaeil OCHOBaHHS U paBHA 7 CM.

fx—y+5=3
21. (3 6amna) Pemmmre cuctemy ypaBHeHUN { v
yIP Jx+y—5=11—-2x
22. (3 6anna) Pemure ypaBHenue 2 - 25%—5-10+2-4*=0

BapuanT 12
Oo0sa3aTebHas YaCTh

Ipu svinonnenuu 3a0anuii 1-8 3anuwume x00 peuilenusi u NOJIYUEHHbIL OMEem
1. (1 6amn) buner B kuno crout 40 pyoOuneii. Kakoe MmakcuManbHOE YHUCIO OMIIETOB MOXKHO KYITUTH Ha
400 py0Oneit mocie noseieHus 1eHsl Ha 20 %
2. (1 6amr) Onpenenure, CKOIBKO OAHOK
KPACKHM M0 4 KT He0OXOAMMO KyTTHTb JJIsl TIOKPACKH M0JIa B CIOPTUBHOM 3aJle MIomasio 7x13m?, eciu
Ha 1M? pacxonyercs 250 TPaMMOB KPacKH.

3. (1 6amn) Omnpenenure, Kakue U3 MEPEUUCICHHBIX TOUEK MPUHAAIEXKAT TpaduKy
byHKIIUN y =11x-15.
A(1;15); B(0;15);  C(2;7); A(3;18).

4. (1 6amn) Beruncnure 3HaueHue Beipaxkenus (4 - (42) =+ 3- G 11,'5:] —1)t



.
rs

o 9 3
(1 6amm) Haitgure 3nauenue tger , ecnu cosoe = - 3 pu < @ < —

(1 6amnn) PemuTte ypaBHeHne (%]’“7 = 7x17

5)
6
7. (1 6aur) Berunciure 3Havenue Boipaxenus logs 600 -log; 120
8. (1 6amn) Pemmre ypasrenue log; (x° + 26x)= 3

9

: (1 6aJ1J1) yKa}KI/ITe rpaq)m( HEYETHOU (byHKL[I/H/I

chOﬂb3yﬂ epagbuk qbymcuuu y f(x) (CM puc. Huofce) onpedeﬂume u 3anuwiume omeem:
10. (1 6amn) HammeHblee U HanOoOJIbIIIEE 3HAYCHUS (DYHKIUY;
11. (1 Gamn) mpOMEKYTKH BO3pacTaHUs U yObIBaHUS (PYHKIINH;
12. (1 6amn) npu kakux 3HayeHusix X f(xX)= 0.

Ilpu vinonnenuu 3a0anuii 13-18 3anuwiume xo0 peuienus ERY) u

I’lO]Zy"leHHbZIZ omeem
13. (1 6amn) Teno ABMXKETCA MO MPSAMOIL Tak, YTO paccTOsIHUE S(B M) /
HETO /10 TOUKH M 3Toii mpsAMOit M3MeHseTcs Mo 3aKkoHy S(t)=5t2-
5t+6. Uepe3 CKOIBKO CEKYH]I ITOCIIe Havyalla JIBUKCHUS
IIPOU30MAET OCTAaHOBKA?
14. (1 Gamn) B cnyudaiiHOM SKCiepuMEHTE CUMMETPHUHYIO MOHETY OpocaroT Tprxkabl. Haiinute
BEPOSATHOCTH TOTO, YTO OPJIOB BBITIAACT OOJIBIIIE, YEM PEIIICK.

oy

oT

15. (1 6amn) Haiinute o6macth onpeseneHust GYHKIIHH: f(x)= i
16. (1 6amn) Pemmre ypaBHenne 4 €0S X = 2v/3.
17. (1 6amn) CkOJBKO YETHIPEX3HAYHBIX YUCET MOXKHO HamucaTh u3 nudp 2,3,4,5 , ucnonbp3ys B 3a1IUCH
KaXKAyI0 U(py TOIBKO OJUH pa3 ?
18. (1 Gamn) Beruucnure miomans chepsl, €CIu MIomaas e€ 0oIbIIoro Kpyra 625 T cM?.
JlonmoiHUTEILHAA YACTD

Ilpu vinoanenuu 3a0anuti 19-22 3anuwiume xo0 peuwieHus: u NOJY4eHHbIL Omeem
19. (3 6ania) Beramciute miomans GUryphl, OrpaHHYEHHON THHUAME: Y = -X° +4X H y =X
20. (3 6ayuuta) OnpenenuTe MIIONMIAb TTOJHOW TOBEPXHOCTH MPABUIILHON YETHIPEXYTONBHOM TIPU3MBI,
ecyy e€ 1uaroHajab paBHa ScM, a IMaroHajib OOKOBOM rpaHu paBHa 4 CM. .

Jx+3y+1=2

21. (3 6amna) Pemure cucremy ypaBHEHUI \/7
2x—y+2=7y—6

22. (3 6amna) Pemmre ypaBHEeHUE 3cos*x—sinx+1=0

Bapuanr 13
Oo0s3aTeIbHAA YACTDH

IIpu svinonnenuu 3a0anui 1-8 3anuwiume xo0 peuieHus U NOJIYYEeHHbII OMeem

1. (1 6ann) buner Ha aBroOyc cTouT 15 py6neil. Kakoe MakcuManbHOe YMCI0 OUIETOB MOXKHO OyneT
kymuth Ha 100 py0ureit mocite moBbimeHus eHs! ounera Ha 20%?



2. (1 6amn) Ilon koMHaThI, ©MerOIIEH (HOPMY IPSIMOYTOJIBHIKA CO CTOPOHAMH 5 M U 6 M, TpeOyeTcs
MOKPBITh MAPKETOM M3 IPSMOYIOJIBHBIX Aomieuek co cropoHamu 5 cMm u 30 cM. Ckonbko notpedyercs
TaKUX JOIICUEK?

3. (1 6amm) Omnpenenurte, KaKue U3 MEPEUUCICHHBIX TOYEK MPUHAUIekKAT rpaduky GpyHkmn y=4x-12
A(-L5);  B(4:4) C(-5;32) D(1;-8)
4. (1 6am1) BprunciuTe 3HaUYCHHE BhIPAKECHUS (%]_3 - 812 (%]'# + (%]' !

5. (1 6awn) Haiinure Sine,CoSe, tgar, ecnu ctgocz%3 u 7z<a<37”.

6. (1 6amn) Pemmte ypaBHeHne 52 = 125
7. (1 6aswr) Beruaucnure 3Ha4eHue Boipakenus log, 73 — log, 3

8. (1 6amn) Peumre ypasuenue 10g 2 (2x+1) =2
9. (1 Gamn). Ykaxure rpapuk 4eTHOM HyHKIMM

VTR 2 7 3) | | ¥ ]{4) _ i
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Ucnonwvzysa epaghux ¢pynxyuu y= g(x) (cm. puc. Hudxce),
Onpedeﬂume u anuwiume omeem.
10. ( 1 6any) HammeHblIee U HAUOOJbIEe 3HAYCHUS (DYHKIINH;
11. (1 Gamr) MPOMEKYTKH BO3pACTaHUS M YObIBAaHUS (DYHKIINH;
12. (1 6amn) npu kakux 3HaueHusx X f(X)= 0.

Ilpu vinonnenuu 3a0anuil 13-18 3anuwume xo0 pewenusi u -

nO]Zy'-leHHbluv omeem
13. (1 6amn) Touka ABMKETCS MPAMOIMHEHHO 110 3aK0HY X(t)=2t?+1,
HalJuTe ee CKOPOCTh B MOMEHT BpeMeHH t=2 C.
14. (1 6amn) B cnyyaitHOM SKCIIepIMEHTE OpOCAIOT JIBE UTpabHBIC KOCTH (KyOmKka). Halinure
BEPOSITHOCTH TOTO, YTO B CyMME BBINAJIET 7 OYKOB. Pe3ynpTaT OKpyrianTe 10 COTHIX.

15. (1 6amn) Haiigute oGnacTte onpeaeneHus pyHKIUH: f(x) =log (8x— 10).

16. (1 6amwn) Pemmre ypaBHeHHE ZCOSE +1=0

17. (1 6amr) CocraBbTe paznudHble HOMepa TeiaedonoB u3 mudp 1,5,4,8,6. (HudpbI KCIIOTB30BATH 110

OJIHOMY pazy).

18. (1 6amr) Borurcauts 00beM MPSIMOYTOJILHOTO MapaJuIeIenuIena JIHHOM 6 M, IUPUHON 4 M 1 BBICOTOM § M.
JlonmoiHUTEIbHAA YACTh

Ilpu évinonnenuu 3a0anuii 19-22 3anuwume x00 pewienus u NOJY4eHHbI 0Omeem
19. (3 6am1a) Berauciure miomans GUryphl, OrpaHHYEHHOM THHAAME: Yy = X° +5X° 1 y =x? -4X.

20. (3 6amna) BepiuuHbl pIMOYTOJIbHHUKA JIeKaT Ha cdepe paauyca 10 cm. Haiiaure paccrosHue oT meHTpa
cepsl 10 IIIOCKOCTH MPSIMOYTOJIbHIKA, €CIIH €T0 AUAaroHalb paBHa 16 cMm.
E N
U lx— :*."T =2,
21. (3 6ayuma) Pemute cucremy ypaBHEHHA
=27

22. (3 6amra) Pemmre ypasuenne 2 +3-2X —2=0,

Bapuanr 14
Oo0s3aTeabHas YaCTh

Ilpu evinonnenuu 3a0anuil 1-8 3anuwiume xo00 peuwleHus u noJy4YeHHbulIl 0Omeem

1. (1 6awn) Buner Ha aBToOyC cTout 35 pyoneii. Kakoe MakcumasabHOE YHCIIO OHIICTOB Ha aBTOOYC
MO>HO OyzeT KynuTh Ha 100 py6ieit mocne noBeleHus LeHs! ounera Ha 15%7?

2. (1 6amr) Onpenenute, CKOIBLKO OAHOK KPACKU 110 4 KT HEOOXOIUMO KYITUTH JIJIsl TOKPACKH T10J1a B
CTIOPTHBHOM 3alle TIomaasio 7x13m%, ecmm Ha 1m? pacxomyercs 250 rpaMMOB KPacKH.

3. (1 6ayiur) Ompenenure Kakue U3 MEPEUNCICHHBIX TOYEK MPUHAIekKAT TpaduKy QyHKIHH y(X)=2X-
8

A(L1); B(0-8);  C(24);  D(3:5)
5 5
(1 6annm) Beruucnure 3HaUYCHHE BBIPAKEHUS 167°07°.8 12.48

(1 6ann) Haiigure COSa,tgar,CtQar, ecnm Sina =%- " %<0{<7Z'.

1
(1 6amm) BeruuciuTe 3HaueHHe BhIpaxkeHus log, T log; 32

(1 6an1) Pemmre ypasrenue 109, x(X+2) =3;

4

5

6. (1 6amwn) Pemmte ypaBHenue 2*+25"1 =8

7

8

9. (l6amr) Ykaxute rpaduk HEYETHON (PYHKIUU



10. (1 6amn) HammeHsblnee U HanOObIIEe 3HAYCHUS HYHKIINH, y

4)

Hcnonvsys epagux gpynxyuu y = f(x) (cm. puc. nusce), onpedenume u 3anuiiume
omeem:

11. (1 Gayur) MpOMEXYTKH BO3pACTaHUS U YObIBaHHUS (DYHKIIMH;
12. (1 6aywn) mpu kakux 3Ha4eHUsX X (ynkuus g(X)= Of

Ilpu évinonnenuu 3a0anuii 13-18 3anuwume xo0 / \

peuleHuA u I’lO]lylleHHbllz omeem 1

13. (1 6amn) Touka ABMXKETCA 1O 3aKoHY S(t)=1+2t%(m).HaiimuTe )
CKOPOCTH (B M/C) IBVDKEHUS TOUYKH B MOMEHT t=1¢

14. (1 6amn) B cnydaiftHOM 3KcniepuMeHTe OpOcaroT JBe UTpalibHbIe KOCTU. Halinute BeposaTHOCTH TOTO,
YTO B CyMME€ BBITIaJIeT 3 o4ka. Pe3ynbTaT OKpyriiuTe 10 COTHIX.

15. (1 6amn) Haiigure o6macts onpeeneHus GpyHKIMH: f(x) = log,(8x — 16).

16. (1 6amn) Pemure ypaBuenue  2Sinx +1 =0.

17. (1 6amn) CKkoIbKO pa3Nu4HbIX KOMOMHAIHH U3 OYKB cioBa «CeMbsi» MOXKHO, TiepecTaBiisisi OyKBHI B
ciose?

18. (1 6amr) B ocHOBE NMpsAMOIi TIPU3MBI JIEKUT IPSMOYTOJIBHBINA TPEYTOJIBHKK ¢ KaTeTamu 4 u 3 cM. Bricota

npu3Mbl paBHa 10 cMm. Halinure o60beM mpu3MBbL.

ﬂOHOJIHI/ITeJILHaﬂ 4acTb

Ipu eévinoanenuu 3a0anuii 19-22 3anuwume xo00 pewienus u NOJY4eHHbIL 0Omeem
19. (3 6ana) Beraucnute miomaas GUrypbl, OrpaHMueHHOM THHUAME: Y = X2 +4X 1 y =X
20. ( 3 6ayuta) B mape Ha paccrosiHuu 12 ¢M OT LIEHTPa MPOBEIEHO CEYEHHUE, ILIOMIAb KOTOPOTO paBHa 64 Tt
cm?. Haiiiure 110m1a1s HOBEPXHOCTH IIAPa.
{ X-2y+1=0
21. (3 6ayma) Pemmte cuctemy ypaBHEHUH \/;(+ \/g/ —

22. (3 6awa) Pemmre ypasuenne logg(x+1) +log,(2x+1) =1.

BpeMmsi Ha MOATOTOBKY M BbINOJIHEHHE: 4 ACTPOHOMMYECKHUX Yaca (240 MUHYT).

3a mpaBUIIBHBIN OTBET Ha BOMPOCHI WM BEpHOE pemieHue 3amaun 1 - 18
BeIcTaBigercs 1 6amwr, 19 -22 - 3 Gana.

3a HENpaBWJIBHBIH OTBET Ha BONPOCH WM HEBEPHOE PEIICHHE 3a1adyu
BbIcTaBisIeTca () OaJlIoB.

I(pumepuu OUCHKU 6bINO/IHEHUA pa60mbl

Yucno bannos, neobxooumoe 0

Ommemxa NOJIYYEHUA OMMEMKU

«3%» — YIOBJIETBOPUTEIBHO

0-14

«4» — Xxopouio

15-20 (He MeHee OJITHOTO 3aJaHUs
M3 JTONIOJTHUTEILHOMN YacTH)

«5» — OTJIMYHO

21-30 (He MeHee TBYX 3aJaHHM




| h/13 JOTNIOJTHUTENBHOM YaCTH)

5. Ilepeyensr MaTepuaaoB U 000pPYyAOBaHUS,

AOMYIICHHBIX K HCHOJb30BAHUI0 Ha

au¢ppepeHIMPOBAHHOM 3a4eTe (3a4ere, IK3aMeHe)
1. CnpaBouHbIle MaTepHaiibl pa3pelieHHble npu caade EI'D

HHPUIIOXKEHUA

[Tpunoxxenue 1.

IlepeyeHb 371eMEHTOB COAEPKAHUSA
JJISl COCTABJICHUS IK3AMEHANMOHHBIX Pa0oT 10 MaTeMaTHKe
B o0pa3zoBaTeabHbIX yupexaenusax CI1O

[lepedeHb AIIEMEHTOB COAEPIKaHUS COCTaBIeH Ha OcHOBEe O0s3aTeIbHOTO MUHUMYMA COACPIKaHUS
OCHOBHBIX 00pa3oBaTeNbHBIX MNpPOrpaMM IO MareMaTtuke M TpeOoBaHMI K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB cpenHeit (mosHoi) mkoibl ([Ipukaz MunoOpazoBanust Poccun ot 05.03.2004 1. Ne 1089
«O06 yTBepxkaAeHUU (enepaIbHOro KOMIIOHEHTAa TOCYAApCTBEHHBIX OOpa3oBaTeNbHBIX CTaHAApPTOB
Ha4aJIbHOTO OOIIIET0, OCHOBHOT'O OOIIETO M CpeHero (TIOJIHOT0) 00Iero 00pa3oBaHus».

IlepedyeHb 37€MEHTOB COJEpKAaHUS 1O BCEM pa3jielaM Yy4eOHOro Kypca MaTeMaTUKH BKJIIOYACT B
ce0sl 3JIEMEHTHI COZIepKaHUs 110 IporpaMMe CpeaHero (I0JIHOT0) ob1iero ooOpa3zoBaHus (0a30BbIi YpPOBEHB)
U HE0O0XO/AMMBIE JIEMEHTHI COJIepKaHMs 3a yUeOHbIN Kypc MaTeMaTUKHU OCHOBHOW 0011e00pazoBaTeIbHOM

IIKOJIBI.

DJIeMeHTBI COJlep:KaHusA, IPoBepsieMble 3aJaHUSIMU
IK3aMEHAIMOHHOH PadoThI

Auredpa

Yucna, kopnu u cmenenu

Ilenwie uncna

Crenens ¢ HaTypaJlbHBIM IMOKAa3aTEIEM

JpoOu, mpoLIeHTHI, pallMOHATBHBIE YHCTIa

CTeneHb ¢ IeIbIM II0Ka3aTelIieM

Kopens cTenenn N >1 u ero cBoiicTBa

Crenens ¢ pallMOHAIBHBIM ITOKAa3aTEIEM U €€ CBOMCTBA
CBOMCTBA CTEIIEHH C JSHUCTBUTEIBLHBIM ITOKa3aTelIeM

Ocnoebt mpuzonomempuu

Cunyc, KOCUHYC, TAHT€HC, KOTAHT€HC TPOU3BOJIBHOTO YTIJIa
Paagnannas mepa yria

CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC YHCIia

OcHOBHBIE TPUTOHOMETPHUICCKUEC TOXKICCTBA



DopmyJibl IPUBEACHUS

CuHyc, KOCHHYC M TAHT€HC CYMMBI M Pa3HOCTHU JIBYX YIJIOB
CUHYC ¥ KOCHUHYC IBOMHOTO yTiia

Jozapugmut

Jlorapudm uucna

Jlorapudm npousBeACHUS, YACTHOTO, CTEIICHU
JlecATUYHBIN M HATYPAIbHBIN JOTapU(MBI, YUCIIO €

Ilpeobpaszosanus evipasricenui

[TpeoOpa3zoBanus BbIpaKEHUH, BKIIOYAIOIMINX apuMETHUECKHE ONepaluu
[IpeoOpazoBanys BRIPAKECHUH, BKITFOUAFOIINX ONEPAIMIO BO3BE/ICHHS B CTEIICHD
[TpeoOpa3zoBanus BbIpaXE€HUI, BKIIOUAIOIIUX KOPHU HATYpaIbHON CTEICHH
[Ipeo6pa3oBaHust TPUTOHOMETPUUECKUX BbIPAKEHUM

[TpeoGpazoBaHue BbIpakE€HHI, BKITIOYAOIIIX ONEPAIIUIO JIOTapU(PMUPOBAHUS
Monynb (abcomoTHas BETUYKMHA) YHCTIa

ypaBHeHl/lﬂ H HEPABCHCTBA

Ypasnenusn

KBanparusle ypaBHeHUs

PannonanbHble ypaBHEHHS

HppanuonaibHble ypaBHEHUS

Tpuronomerpruyeckue ypaBHEHUS

[Toka3arenbHble ypaBHEHUs

Jlorapudgmuueckue ypaBHEHHUs

PaBHOCWIIBHOCTB ypaBHEHUH, CUCTEM YPaBHEHHU

[Tpocreiimume cucTeMbl ypaBHEHUH C IBYMsI HEU3BECTHBIMU

OCHOBHbBIE IPUEMBI PELICHUs CUCTEM YPAaBHEHMM: MOJCTAHOBKA, ajJreOpanuecKkoe CII0KEHUE,
BBEJICHUE HOBBIX IIEPEMEHHBIX

Wcnonb3oBaHue cBOMCTB U rpapuKoB PYHKIMH TP PEIIEHUN YpaBHEHUN

N300pakeHre Ha KOOPAMHATHON IIJIOCKOCTH MHOXKECTBA pELICHUH YpaBHEHUH C JABYMs
NEPEMEHHBIMH U UX CUCTEM

[TpuMeHeHnEe MaTEMaTHYECKUX METOAOB Ul PELICHUS CONEP/KAaTENbHbIX 3a/1ad U3 Pa3IndHbIX
oOnactell HayKu M pakTuku. HTepripeTanus pe3yapraTa, y4eT peaJbHbIX OrpaHUYEHUI

Hepasencmea

KBanparHsie HepaBeHCTBa

PanmonansHble HEpaBeHCTBA

[Toka3zaTenbHbIE HEPABEHCTBA

Jlorapudmuueckre HepaBeHCTBA

CucTtembl TUHEHHBIX HEPABEHCTB

CucTtemMbl HEpaBEHCTB C OJHON MEepEMEHHON

PaBHOCHJIBHOCTH HEPABEHCTB, CUCTEM HEPABEHCTB

Hcnonb3oBanue cBOMCTB u rpadukoB PyHKIINIA IPU PEIIEHUH HEPABEHCTB
Meto UHTEPBAIOB

N300pakeHne Ha KOOPIWHATHOW TUIOCKOCTH MHOXECTBA DEIICHUN HEPaBeHCTB C JBYMS
MIEPEMEHHBIMU U UX CUCTEM

DOyHKUUHA
Onpeoenenue u cpagux pynkyuu
OyHKIMS, 00J1aCTh ONpeeneHus pyHKIUN
MHoXecTBO 3HaUYCHUH (PYHKIIUN
I'paduk ¢ynxuuu. [Ipumepsl (yHKIMOHATBHBIX 3aBUCMMOCTEH B pealbHBIX Ipoleccax M
SIBIICHUSIX



O6parnas ¢pynaknus. ['paduk oOpatHol HyHKIIMH
[IpeoOpazoBanust rpadukoB: MapauIeTbHBI MEPEHOC, CHUMMETPUS OTHOCHUTEIBHO OCei
KOOpJAUHAT

Dnemenmapnoe ucciedosanue YyHKyuii

MounoTtonHocTs QpyHkuuii. [IpomexxyTku Bo3pactanus U yObIBaHHS
YeTHOCTh ¥ HEYETHOCTh (PYHKITUI

[TepuomuuHOCTh HYHKIIHIA

OrpannyeHHOCTb (DYHKITHIA

Touku sKcTpeMyma (JIOKaIbHOrO MaKCUMyMa U MUHUMYMa) (D yHKIIUU
Haubounbiiee n HanMeHblee 3Ha4YeHUs (QYHKIIUN

OcHosnble 2n1emenmaphvie QyHKyuu

Jluneiinas Gyukmus, ee rpaduk

OyHKIMS, ONHUCHIBAIOIIAS 00OPAaTHYIO IPOMOPLHUOHATIBHYIO 3aBUCHIMOCTD, €€ rpaduk
KBaaparuunas pynkmnus, ee rpaduk

Crenennast GyHKIHUS C HATYpaJIbHBIM TOKa3aTelIeM, ee TpapuK
Tpuronomerpuveckue GyHKIUHU, UX TpadhuKu

[oka3zatenpHast QyHKIHS, ee rpaduk

Jlorapudmuueckas GyHKuuUA, ee rpapux

Hayana maTreMaTH4eCKOro aHaJIM3a
Ilpouszeoonan
[TonsaTne o Mpou3BOIHON YHKIIUH, TEOMETPHIECKUN CMBICIT IIPOU3BOJHOM
@U3NYeCKUl CMBICI NPOU3BOJHON, HAXOXKIEHHE CKOPOCTH Ui IpoLiecca, 3aJaHHOIO
dbopmyItoi uiu rpaduKomM
VYpaBHeHUe KacaTeNbHOU K rpaguKy QyHKIUU
[Ipon3BoIHBIE CYMMBI, Pa3HOCTH, IPOU3BEACHUS, YACTHOTO
[Tpon3BoIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKLNN
Bropast npousBoiHas u ee pU3NUECKUl CMbICI

Hccneoosanue gpynkyuii

[TpumeHeHne TPOU3BOHON K UCCIIEIOBAaHUIO (YHKIUI U TOCTPOCHUIO TPaUKOB

[Ipumepsl HCTONB30BaHUS TPOU3BOAHOM [T HAXOXKIEHUS HAWUJYUIIEro pEHIeHUS B
MPUKIAIHBIX, B TOM YUCJIE COLUUATBHO-I)KOHOMUYECKHUX, 3a7a4ax

Ilepeoobpasznan u unmezpan
[IepBooOpa3Hble 3n1eMeHTapHbIX QYHKIUN
[TpuMmepsl IprMeHeH!s! UHTerpaja B (pU3MKe U TeOMETPUU

I'eomerpus
Inanumempusn
TpeyronbHuK
[Mapannenorpamm, NpsMOYTOJIbHUK, pOMO, KBajpar
Tpaneuus
OKpy’>KHOCTb U KpyT

OKpy»XHOCTb, BIMCaHHas B TPEYTOJIbHUK, U OKPYKHOCTb, OIIMCAHHAS! OKOJIO TPEYTOJIbHUKA
MHuoroyronasHuk. Cymma yriioB BBITYKJIOTO MHOTOYTOJIBHUKA

[IpaBunpHBIE MHOTIOYTOJBHUKHM. BIHcaHHbIE M ONMCaHHBIE OKPYXHOCTH IPaBUIIBHOTO
MHOT'OYTOJIbHUKA

Ilpamvle u nnockocmu 6 npocmpancmee

Ilepecekaromuecsi, MapaulelbHbIE U CKPELIMBAIOLIMECS IMPSAMBIC; IEPIEHIUKYISIPHOCTD
MIPSIMBIX

[TapamiensHOCTE IPSIMOM U INIOCKOCTH, IIPU3HAKUA U CBOKCTBA



[TapannenbHOCTh IIOCKOCTEH, MPU3HAKUA U CBOMCTBA

[leprieHAUKYIAPHOCTh MNPAMONM M INIOCKOCTH, INPU3HAKM M CBOWCTBA; IEPICHAMKYIAP U
HAKJIOHHAS; TeOpeMa O TPeX MEPIEHANKYIIAPAX

[IepnieHAUKYISAPHOCTD INIOCKOCTEN, IIPU3HAKKA U CBOMCTBA

[TapannensHoe npoekTHpoBanue. M300paxxeHue NpocTpaHCTBEHHBIX GUTYp

Mmuozocpannuxu

[Ipusma, ee ocHOBaHMs, OOKOBBIE pedpa, BBICOTA, OOKOBas MOBEPXHOCTH; IMpsIMas NpPU3MA;
IpaBUJIbHAS IPU3MA

[Mapannenenunen; Ky0; CHMMETpHUH B KyOe, B apajiesienune e

[Tupamuna, ee ocHoBaHue, OOKOBBIE peOpa, BbICOTA, OOKOBas IOBEPXHOCTh; TPEYrOJIbHAs
nUpamMu/a; IpaBuiIbHAs MUpaMHIA

Ceuenus Ky0a, IPU3MBbI, IUPAMUJIbI

[IpencraBnenne O NpaBWIBHBIX MHOTOTPaHHUKAX (TeTpa’ap, KyO, OKTa’ap, IOJEKadap H
HUKOCadIP)

Tena u nosepxnocmu épawienus

Hunuaap. OcHOBaHUe, BRICOTA, OOKOBas IOBEPXHOCTH, 00pa3yromias, pa3BepTKa
Konyc. OcHoBaHue, BpICOTa, OOKOBasi IOBEPXHOCTH, 00pa3yomias, pa3BepTKa
Hlap u cdepa, ux ceueHus

H3mepenue zeomempuueckux ¢euyun

Benunuuna yrna, rpagycHas Mepa yria, COOTBETCTBHE MEXAY BEJIUUYMHON yIila U JAJIMHON TyrH
OKPYKHOCTH

VYron Mexy NpsSMbIMU B IPOCTPAHCTBE; YIOJI MEX]y IPSIMOI U IJIOCKOCTBIO

JnunHa oTpeska, JIOMaHOM, OKPYKHOCTH, IEPUMETP MHOIOYI'OJIbHUKA

PaccrosHne oOT TOYKM A0 MOpsIMOM, OT TOYKM JO IIJIOCKOCTH; PAacCTOSIHUE MEXIy
napaujiCJIbHbIMU MPSAMBIMHA, IMAPaIJICIIbHBIMH ITJIOCKOCTSAIMU

[Tnomanp TpeyroapHUKa, NapayienorpaMma, Tpaneluuu, Kpyra, CeKropa

[Tnomans moBEpXHOCTH KOHYCA, IMIMHAIPA, chepbl

O6wem kyOa, mpSAMOYTrOJbHOIO Mapajiesienunena, MUpaMHuIbl, MPU3MbIL, LHJIMHAPA, KOHYCA,
mapa

Koopounamut u e6ekmopol

JlexapToBBI KOOPAMHATHI HA MIJIOCKOCTH U B IIPOCTPAHCTBE

dopmyiia pacCTOSHUS MEX1y IBYMs TOUKaMH; ypaBHEHUE c(hepbl

Bekrop, MOyJIb BEKTOpa, PABEHCTBO BEKTOPOB; CI0)KEHUE BEKTOPOB U YMHOKEHUE BEKTOpa Ha
YHUCIIO

Komnuneapnsie BeKTOpbl. PaznokeHue BEKTopa o JAByM HEKOJUIMHEAPHBIM BEKTOpPaM
KomnuianapHsle BeKTOpPBI. Pa3inoxeHue 1o TpeM HEKOMILIAHAPHBIM BEKTOPaM

KOOpZ[I/IHaTI)I BCKTOpPA; CKAJAPHOC NPOU3SBECACHHUEC BEKTOPOB; YIOJI MCXKY BEKTOpaMU

DJieMeHTbl KOMOMHATOPUKH,
CTATHCTHKHU H TEOPHHU BEPOATHOCTE

dnemenmol KOMOUHAMOPUKU
[ToouyepeaHblit 1 OJTHOBPEMEHHBIH BHIOOD
DopMyIibl YUCIIa COYETAaHUN U IiepecTaHOBOK. bunoMm Herorona

Inemenmuvl cmamucmuxku
Tabauunoe u rpa(bnqecxoe OpCACTAaBJICHUC JaHHBIX
YwucaoBwie XAPAKTCPUCTHUKU PAOOB JAHHBIX

Inemenmul meopuu éepoamuocmeit
BepositTHOCTH COOBITHIA.
[IpuMeps! UCTIOIB30BaHUS BEPOSATHOCTEN U CTATUCTUKU MPU PEIICHUH MPUKIIAIHBIX 3a/1a4



[Tpunoxenue 2.

Ilepeyenb TpeOOBaHMIA K YPOBHIO MOATOTOBKH 00YUYAKOIIMXCS JJIS1 COCTABJIEHUS 3alaHUM
IK3aMEHAIMOHHBIX Pa0oT 0 MaTeMaTHKe B 00pa3oBaTe/ibHbIX yupexaeHusax CI1O

[lepeyenp TpeOOBaHMI K ypOBHIO MOJATOTOBKHM IO MaTeMaTHKe OOydaromMxcsi oOpa3oBaTeIbHbBIX
yupexaenuii HITO/CITIO cocraBnen Ha ocHoBe OO0s3aTeIbHOTO MHHHUMYMa COACP)KAaHUS OCHOBHBIX
00pa3oBaTeNbHBIX MPOrpaMM U TpeOoBaHMil K YPOBHIO IIOJATOTOBKU 00YYarOIIUXCS B PE3YIbTATE OCBOCHHUS
yueOHOM nucuuIuinHbl «MaremaTika» Ha 6a3oBoM ypoBHe (OO0 yTBepkaeHUU (erepaqbHOro KOMIOHEHTA
l'ocynapcTBeHHBIX CTaHAAPTOB HAYAIBHOTO OOIIEr0, OCHOBHOI'O OOIIETO M CpeaHero (IOJHOro) oOmiero
obpasoBanus. // [Tpukas Munoopuayku P® ot 05.03.2004 Ne 1089).

[lepeyenp TpeOoBaHMii MO BCeM paszzeniaM BKIIOYaeT B ceOs TpeOOBaHUS K YPOBHIO IMOJTOTOBKU
oOydaromuxcsi M0 MaTeMaTUKe, OCBOMBIIMX IPOrpaMMy CpeaHero (MmoJIHOro) oOmiero oOpa3oBaHUs
(6a30BBIil YPOBEHB).

TpeGoBanus (yMeHHsI U BUABI 1eSITeJILHOCTH),
npoBepsieMble 32]aHUSIMH MMCbMEHHOH IK3aMeHAIIMOHHOI PadoThI

YMeThb BBINOJHATH BHIYMCIEHHUS M IPe00pa30BaHus:

— BBINOJIHATh apuU(PMeTHUeCKue NCHCTBUSA, coueTas yCTHbIE U NMHUCbMEHHbIC NPUEMBI; HAXOIUTh
3HAYCHUS KOPHS HATYpAJIbHOM CTETIEHH, CTETICHN C PAallMOHAILHBIM ITOKa3aTelieM, Jorapudma;

— BBIYMCIATH 3HAYEHHUS YMCIOBBIX M OYKBEHHBIX BBIPQKEHUH, OCYIIECTBIIAA HEOOXOANUMBIE
MIOJICTAHOBKH U Npeo0pa3oBaHusl;

— IPOBOJUTH O M3BECTHBIM (popMysiaM M NpaBuiiaM IpeoOpa3oBaHUs OyKBEHHBIX BBIPAXKEHUH,
BKJIIOUAIOLIUX CTENICHH, PaJiuKallbl, Jorapu@mMbl 1 TPUTOHOMETPUUECKHE DYHKIUU.

YMeTh peliaTh ypaBHeHUS] M1 HEPABEHCTBA:

— pelwarb palMOHAIbHBIC, HUPPALMOHAIbHBIC, II0KA3aTEIbHbIE, TPUTOHOMETPUYECKUE U
JorapupMHuyUecKre ypaBHEHUS, UX CUCTEMBI;

— pemiaTh ypaBHEHHs, NMPOCTEHIINE CHUCTEMbl YpPaBHEHHUH, UCIONb3YyS CBOHCTBa (YHKUUH U HX
rpauKoOB; UCIONB30BATh ISl IPUOJIMKEHHOTO PELLIEHUS] YpPaBHEHUI U HEPABEHCTB rpapuuecKuii METo1;

— pelaTh paloHalbHbIe, IOKa3aTeNbHbIEe U JIorapu(MUUEeCKUe HEPaBeHCTBA.

YMeTh BBINOJIHATH AeHCTBUA ¢ PYHKIHUSIMU:

— ONpeensaTh 3HaueHHe (YHKIMM MO 3HAUYEHHUIO apryMeHTa MpHU Pa3IHyuHBIX crioco0ax 3ajaHus
(GYHKIMM; ONMUCHIBaTh MO IpaUKy MOBEACHUE M CBOMCTBA (PYHKIMH, HaXOOUTh MO Tpa@uKy (QYHKIHH
HauOOJIbIINE M HAUMEHbIIINE 3HAYSHUS; CTPOUTh TpapUKHU U3Y4EeHHBIX (PYHKIUI;

— BBIYUCIISITH IPOU3BOJIHBIE U IEPBOOOPA3HBIE 3JIEMEHTAPHBIX (PYHKIIHIA;

— HUCCleoBaTh B MPOCTEHIIMX CilydasX (YHKIMU HAa MOHOTOHHOCTb, HAaXOJAWUTh HauOOJbIINE U
HauMEHbIINE 3HAYCHUS PYHKIIUH.

YMeTh BbINOJHATH JeHCTBHSA ¢ TeOMeTPHYEeCKUMHU (PUIypaMu, KOOPAMHATAMYU U BEKTOPaAMM:

— pemiath IUIAHUMETPHUYECKUE 3a/1a4d Ha HAaXOXKICHHE T'€OMETPUUYECKUX BEIMYUH (IUIMH, YTJIOB,
TI0Ma ek );

— pemaTth HPOCTEHIINE CTEPEOMETPHUYECKHE 3aJjaud Ha HAXOXJEHHE T'€OMETPHUUECKUX BEIUYHMH
(MH, YIIOB, IUIOmMAne, OOBEMOB); HCIONIB30BaTh IMPU PEUICHHH CTEPEOMETPUYECKUX 3ajad
IUTAaHUMETPUUECKUE (PaKThl U METOMBI;

— ONpeIEIATh KOOPHMHATHI TOYKH.

YMeTh CTPOUTH U HCCJIEI0BATH NMpPOcCTelilme MaTeMaTHYeCKHe MO/IeJIH:

— MOJETMPOBATh PeabHBIC CUTYAIlUH Ha S3BIKE alITeOpbl, COCTABIATh YPAaBHEHHS U HEPABEHCTBA IO
YCIIOBHIO 3aJ1aui; UCCIIeI0BATh MOCTPOSHHbBIE MOJIENIN C MCIIOJIb30BAaHUEM allrapara anreopsl;

— MOJICJIMPOBATh PeaNbHBIC CUTYAIlMX Ha S3bIKE TEOMETPHH, HCCIIE0BATh TIOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKHUX MOHATUI U TEOpeM, amnmapara aareOpsl; pemars NpakKTUYecKue 3a/1a4H,
CBSI3aHHBIE C HAXO0XK/IEHHEM TeOMETPHUECKUX BEITHYNH,



— HPOBOJUTH AO0Ka3aTCJIbHBIC PACCYXIACHUA IIpU PCHICHUMU 3aJda4d, OLCHHUBATHL JIOTHYCCKYIO
MMPaBUJIBHOCTDH paCCy)KHCHHﬁ, pacno3HaBaTh JIOTHYCCKHN HCKOPPCKTHBIC PACCYKICHUA.

YMeTh HCNOJIB30BATH NPUOOPETEHHbIE 3HAHUS U YMEHHSI B NMPAKTHYECKON AeSTeILHOCTH U
MOBCEIHEBHOMH KM3HU:

— aHaM3UPOBATHh pEAJbHBIC YHUCJIOBBIC JIaHHBIC; OCYIIECTBIISTH MPAKTUUYECKHE pPacCUeThbl 110
dbopmysaM, OJI30BATHCS OIICHKON M MPUKUIKON MPH MPAKTHYECKUX pacyeTax;

— OINHCHIBATH C TOMOIIBIO (PYHKIMHA pa3IUYHBIC PEaTbHBIC 3aBHCHUMOCTH MEXIy BEIUYHMHAMH W
WHTEPIPETHPOBATh MX rpaduKH; U3BJICKATh HHPOPMAIIUIO, IPEACTABICHHYIO B Ta0IMIaX, HA AUarpaMMax,
rpadukax;

— pemarh MNPUKIAIHBIE 3a7a4d, B TOM YHCJIE COIHMAIbHO-IKOHOMHUYECKOTO W (DU3UYECKOTO
XapakTepa, Ha HauOOoJIbIINE U HANMEHBIIINE 3HAYCHUS, HA HAXOXKJICHIUE CKOPOCTH U YCKOPCHHS.



[Tpunoxenue 3.
HNHCcTpyKIUSA 0 BBINOJTHEHUIO IHCbMEHHOM
IK3aMEeHALMOHHOM padoThl 10 MaTeMaTHKe

Kparkass MHCTpYKUMS J1J151 00yYAOINXCS

Ha BbImosHeHWE TIMCBMEHHOW OK3aMEHAIlMOHHOM paboThl MO MaTeMaTuke jaercs 4
acTpoHoMHYecKkux yaca (240 muHyT).

DK3aMeHAIMOHHAs pad0Ta COCTOUT M3 2-X YacTeH: 00s3aTEIIbHON U JOTIOJTHUTEIHHOM.

OO0s13aTenbHAs 9acTh COACPIKHUT 3a/IaHUsI MUHUMAIBHO 0053aT€ILHOTO YPOBHS, a JOTOJTHUTEIbHAS
4acTh — OoJiee CII0KHbBIE 3aIaHus.

[Tpu BBITIOTHEHUU OONBITUHCTBA 3aJaHUN 00s3aTeNILHON YacT Tpedyercs
MIPEACTaBUTh XOJ] PEIICHUS U YKa3aTh MOJYYCHHBIA OTBET, M TOJBKO B HECKOJBKHUX
3aJIaHUSAX IOCTATOYHO MPEJCTABUTH OTBET.

[Ipu BEIMONIHEHNH JTF0OOTO 33/IaHUSI TOTIOJIHUTEILHON YaCcTH OMUCHIBACTCS
XOJI PEIICHUS U TAETCs OTBET.

[IpaBunbHOE BBHIMIOJHEHUE 3a/IaHUK OLICHUBAETCS OaIamMu.

[IpaBuiabHOE BBIMOJIHEHUE JIOOOTO 3amaHMs O0sM3aTeNbHOW YacTH oOueHuBaercs 1 Oamom,
MPaBUJIBLHOE BBHITIOJIHGHUE KaXJAOTO 3aJlaHUs JIONOJIHUTEIIBHOW 4YacTh — Tpems Oamramu. bamibel
YKa3bIBAIOTCS B CKOOKax OKOJIO HOMepa 3afaHus. ECIM NPUBOJWUTCS HEBEPHBIM OTBET WM OTBET
OTCYTCTBYET, craButcs 0 6amioB. bamel, momydeHHbIe 32 BCe BHITOTHEHHBIC 3aJaHUs, CYMMUPYIOTCS.

[TocrapaiiTech MPaBUILHO BBIOJIHUTH KaK MOKHO OOJIBIIIE 3a/IaHUK U HA0paTh KaK MOKHO OOJIbIIe
0aJIoB.

Ilepeo nauanom pabomel 6HUMAmMENbHO U3yUUMe Kpumepuu OYyeHUBAHUs U
obpamume @HUMAHUE, YMO HAYUHAMb pabomy ciedyem ¢ 3a0aHull 00313amenbHouU
yacmu. W monvko nocre moeo, kak Bul Habepeme neobxooumoe Koauuecmeo 6ann08 O
Y00871emBOPUMENbHOU OYEHKU, Modceme nepexooums K 3a0aHUsIM
O0ONOHUMENbHOU Yacmu, YmooOvl NOBLLCUMb OYEHKY 00 Yembvlpex Ulu nAmu.

Kemaem ycniexos!



Ilepeuyenb yueOHbIX H3MaHuil, UHTepHET-pecypcoB, 10MOJHUTEIbHOMN
JIUTEePATYpPhI

[lepeueHp pexkomMeHAyeMBIX y4dyeOHBIX H3AaHui, HHTepHET-pecypcoB, JIOMOIHUTEIBHON
JUTEPATYPHI

OcHOBHBIE HCTOYHUKH:

st ctyneHToB

Amumo III. A. um ap. Maremaruka: aiareOpa ¥ Hauyajga MaTeMaTUYECKOTO aHAIU3a,
reoMeTpusi. Ainredpa U Hayajla MaTEMaTHYECKOro aHainu3a (0a30BbIM U YriIyOJIeHHbIH ypoBHHM).10-
11 kmaccel. - M., 2014.

Artanacsa JI. C., byryzo B. @., KagomneB C. b. u ap. Maremaruka: anreOpa U Hadaia
MaTeMaTH4ecKoro aHamuza. I'eomerpus. ['eomerpust (6a30BbIl M yrayoOjeHHbIH ypoBHH). 10-11
Kiaccel. - M., 2014.

bamvakoB M.U. MaremaTuka : yaeOHUK IJIs YIPEKISHUM Had. U cpell. pod. 0Opa3oBaHuUs
/ M. bammaxkoB. — 8-¢ u3., crep. — M.: M3gaTensckuii meHTp «Akagemus», 2013. — 256 c.

bammako M.M. MaremaTtuka. 3agadynuk : yaeOHOE mocoOue JUisl CTYA. YUPEKICHUN Cpesl.
npod. oobpazoBanus / M. bammakoB. — 4-e u3z., ctep. — M.: I3gaTenbckuil HEHTp «AKageMusy,
2014. - 416 c.

bammvakoB M.M. Maremaruka. COOpHHK 3ama4 MpoQHIbHON HAMpaBlIEeHHOCTH : ydeOHOe
nocobue s CTyA. yupexaeHuil cpea. npod. oopazoBanus / M. bammakos. — 4-e u3n., crep. —
M.: U3narenbckuii neHTp «Akagemus», 2014. — 208 c.

bammakoB M. WM. Maremarnka. DJIEKTPOHHBIM Yy4e0.-METOJA. KOMIUIEKC IS CTY/I.
yupexaeHui cpen. npod. odbpazoBanus. - M., 2015.

bammakos M. U. Maremartuka (6a30BbIit ypoBenb). 10 kiacc. - M., 2014.

bammvakos M. U. Maremaruka (6a30BbIit ypoBeHb). 11 kiacc. - M., 2014.

bammvakos M. . Anrebpa u Hadama aHaimsa, reomerpus. 10 kmacc. - M., 2013.

bammakoB M. M. Marematuka (0a3oBbiii ypoBeHb). 10 kmacc. COopHUK 3amad: ydeo.
nocobue. - M., 2008.

bammvakoB M. M. Maremaruka (6a3oBbiii ypoBenb). 11 kmacc. COopHuK 3amad: yueo.
rmocoodue. - M., 2012.

bammakoB M.M. Maremartuka: anre6pa ¥ Hadyajla MaTeMaTUYECKOTO aHajIu3a, Fr€OMETPUSL:
y4eOHUK Ui CTYJIEHTOB MPOdecCHOHANBHBIX 00pa30BaTEIbHBIX OpTaHU3AIMKN, OCBAUBAIOIINX
npodeccun u cnenuanbroct CI10. — M.,2017

bammvakoB M.M. Maremaruka: anreOpa U Hayajla MaTEMAaTHYECKOI'O aHAlIM3a, T€OMETPUs:
COopHuK  3amad  NpOPWIBHOW  HAMpaBJICHHOCTH: yueb. mocobue  Uisi  CTYJEHTOB
npodeccuoOHaNbHBIX ~ 00pa30BaTENbHBIX ~ OpraHW3aluii,  OCBauMBalwImUX  npodeccun |
cneuuanpHoctu CIIO. — M.,2017

bammvakoB M.M. Maremaruka: anredpa U Hayajla MaTeMaTHYECKOIO aHalln3a, T€OMETPUs:
3agadHuK: ydeb. mocobue s CTyIEHTOB MPO(EeCCHOHANBHBIX 00pa30BaTEIbHBIX OpraHU3allHi,
ocBanBaromux npopeccun u cneruansHocty CI10. — M.,2017

bammvakoB M.M. Maremaruka: anredpa ¥ Hayajla MATEMAaTUYECKOTO aHANM3a, T€OMETPHUS:
ONEeKTPOHHBIN y4e0.- METOA. KOMIUIEKC JUIsl CTYACHTOB MPO(ECCHOHAIBHBIX 00pa30oBaTEIbHBIX
OpraHuzanui, ocBauBarouux npodeccun u cnennaibHocta CI10. — M.,2017

Bboromonos, H.B. Maremaruka: yue6. aisa ccy3oB / H.B. boromonos, I1.1. Camoiinenko. —
7-e u3n., crepeotun. — M.: Ilpoda, 2010. — 395 c.

boromonos, H.B. CO6opuuk 3amau mo maremaruke : yde0. mocobue mis ccy3o / H.B.
boromonos. — 5-e uzn., crepeorun. — M.: Ipoda, 2009. — 204 c.



I'ycee B. A., I'puropeeB C. I'., UBonrmna C. B. Marematuka mna mnpodeccuii u
CHEIUAITBHOCTEN CONMATBLHO-IKOHOMHYECKOTO MPOQIIIss: YIeOHUK ISl CTYH. YUPEKISHUN Cpel.
npod. o6pazoBanus. - M., 2014.

I'ycee B.A., I'puropee C.I'., HBoarmama C.B. Maremaruka: anreOpa W Hayama
MaTeMaTHUYeCKOTO aHaliu3a, T[eOMETpUs: YYEOHUK [JJs CTYACHTOB MPOQeCcCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHnu3alnii, ocBauBaromux npodeccun u cnernuanpsuoctu CI10. — M., 2017

Komsrun KO.M., TkaueBa M. B, ®eneposa H. E. u ap. Maremaruka: anreOpa u Hadaia
MaTeMaTHYeCKOro aHanu3a. Ajiredpa M Hayala MaTeMaTH4yecKoro aHainm3a (0a3oBbIl U
yrayOneHHsiid ypoBHu). 10 knace / nog pen. A. b. Kuxuenko. — M., 2014.

Komsrun FO.M., TkaueBa M. B., ®eneposa H. E. u ap. MaTtemaTtuka: anreOpa U Hadayia
MaTeMaTHYeCKOro aHanu3a. Ajiredpa M Hayanla MaTeMaTH4yecKoro aHaim3a (0a3oBbIl U
yray0oneHHsid ypoBHu). 11 kmace / mox pea. A. b. Xwuxdaenko. — M., 2014.

st npenoxaBaresien

bammvakoB M.M. Matemaruka. Kaura ais npemnojaBareneld : METOAUYECKOE MTOCOOHE IS
HIIO, CITO / M.1 bammaxkoB. —M.: U3patenbckuii ieHTp «Akanemusi»n, 2013. — 224 c.

bammvako M. U., Lisranos 1. . Metoaudeckoe mocodue mis moaroroBku k EI'D. — M.,
2011.

bammakos M.U., Lpiranos III.M.MeToaudeckoe mocodue st MOAroToBKH K EI'D.—M.,
2014

HNuTepHeT-pecypcebl:
http://www.math.ru
["azera "MaremaTtuka" uzgarensckoro goma "Ileppoe ceHTAOps"
http://mat.1september.ru
Marematuka B OTKpPBITOM KOJUIEIIKE
http://www.mathematics.ru
Marepuaisl mo MmaTeMatnke B EnuHoN Koiekiuu 1u@poBeix 00pa3oBaTeIbHBIX PECYPCOB
http://school_collection.edu.ru/collection/matematika/
MOCKOBCKHI IIEHTP HEMPEPHIBHOTO MaTeMaTuieckoro oopazosanus (MIIHMO)
http://www.mccme.ru
OOpa3oBaTenbHbI MaTeMaTHyecKkuii cait Exponenta.ru
http://www.exponenta.ru
Oob1epoccuiickuid MareMarnueckuii moptan Math Net.Ru
http://www.mathnet.ru



http://www.math.ru/
http://mat.1september.ru/
http://www.mathematics.ru/
http://school_collection.edu.ru/collection/matematika/
http://www.mccme.ru/
http://www.exponenta.ru/
http://www.mathnet.ru/

