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1. O0mas xapakTepucTUKa (POHIA OLIEHOYHBIX CPEACTB Y4eOHOM IMCUMIINHBI
«MATEMATHUKA>
1.1. Ob6saacTb npuMeHeHus: GPOHIA OLCHOYHBIX CPEICTB.
@OHJT OLEHOYHBIX CpPEJICTB (®OC) mnpenHazHayeH [Js KOHTPOJS M OLCHKHU
0o0pa3oBaTeIbHBIX JOCTHKEHUM OOydYaroUIMXcs, OCBOMBUIMX MporpamMmy y4eOHOU
OUCUMILINHBL Mamemamuxa: aneedpa u Ha4yana Mamemamuiecko2o auaiusa, 2eomMempus.

1.2. Pe3y1bTaThl OCBOCHHS Y4eOHOM IMCUMILINHBI, MOAJIe/KALINe IPOBEpPKe.
B pesynbrare arrectanuu no y4eOHON JUCHUIUIMHE OCYILECTBIIACTCS KOMIUIEKCHAs

MPOBEPKA CIAEAYIONMX YMEHUN U 3HAHUM, a TaKKe AUHAMUKa (popMHUpOBaHUs OOIIHUX
KOMIIETEHIIUN U JINYHOCTHBIX PE3YJIbTATOB.

Conepxanne ®OC mno yueOHOM nuciuiuinHe «Matematuka: anrebpa W Havala
MaTeMaTUYECKOr0 aHalu3a; TEeOMETPHUS» HaNpaBICeHO HaA JOCTHUXKEHHE CIEIYIOIIUX
neJiei:

3HaTh, NIOHUMATh:

-3HaYeHUE MaTEMaTHYECKOW HAayKW [JId PEeIICHUs 3a/lady, BO3HHUKAIOUIMX B TECOPUU U
MpaKTUKE, IAPOTY U B TO K€ BPEMsSI OrPaHUUYCHHOCTh MPUMEHEHUS MATEeMaTHUYECKUX
METOJIOB K aHAJIM3y U MCCJICIOBAHUIO MTPOIIECCOB U SIBJICHUH B MPUPOJIE U OOIIECTBE.

- 3HaHWE TMNPaKTUKKM UM BOMNPOCOB, BO3HMUKAIOIIUX B CaMOM MaTeMaTUkKe IS
dbopMupoBaHUs U Pa3BUTUS MATEMATUUECKON HAYKW; UCTOPUIO Pa3BUTHS MOHSATHUS YUCIIA;
CO3/IaHUsI MATEMATUYECKOr0 aHAJIN3a; BOSHUKHOBEHUS U PA3BUTHUSI T€OMETPUH.
-YHUBEpCAIbHBIA XapakTep 3aKOHOB PAa3BUTHS MAaTEMATHUYECKUX PACCYXICHMI;, HUX
IPUMEHUMOCTh BO BCEX 00JIACTAX YEIOBEUECKON JIEATEIbHOCTH.

-BeposATHOCTHBIN XapaKTep pa3IUYHbBIX MTPOLIECCOB OKPYKAIOIIETO MUPA

Ymern:

-BBITIOJTHATH apU(PMETHUECKUE NEHCTBUS HAJl YUCIAMH, COYETasi YCTHHIE U MUCHhMEHHBIE
NpPUEMbI; HAXOAUTh MPHUOJIMKEHHbIC 3HAUYCHUS] BETUYMH U TIOTPEIIHOCTH BBIYUCICHHM
(aOconroTHast ¥ OTHOCUTENIbHAS); CPABHUBATH YHCIIOBBIE BBIPAXKEHUS;

-HaXOJIUTh 3HAYEHUSI KOPHS, CTENECHH, JJoraprudma, TPUTOHOMETPUUYECKUX BHIPAKCHHUHN Ha
OCHOBE OTpEJEICHHs, UCTIONB3YsI MPU HEOOXOAMMOCTH WHCTPYMEHTAJBHBIE CPEJCTBA;
MOJIb30BATHCS IPUOIMKEHHOHN OIIEHKOMW MPU MPAKTUUYECKUX pacyeTax;

-BBITIOJTHATh MPE0oOpa30BaHUS BBIPAKECHHM, TPHUMEHSS (QOPMYIbI, CBSI3aHHBIE CO
CBOMCTBaMU CTeNEHEH, JJorapuMoB, TPUTOHOMETPHUECKUX (PYHKITHI;

-BBIYUCIISITh 3HAYCHUE (PYHKIMU TIO0 33JJaHHOMY 3HAYCHUIO apryMEHTa MpHU Pa3TudHBIX
criocobax 3ajanus GyHKIUY;

-ONpeNeNsAiTh OCHOBHBIE CBOWCTBA YHCIOBBIX (YHKIWHA, WILIIOCTPUPOBATh WX Ha
rpadukax;

-CTpOUTHh TpaPUKH W3YYEHHBIX (YHKIHH, HWIUTFOCTPUPOBATH MO TpaduKy CBOICTBA
AJIEMEHTaPHBIX PYHKIINIA;

-MCTOJIb30BATh MOHATHE (QYHKIMU JJIsl OMMCAHUS U aHAJIN3a 3aBUCUMOCTE BEJIMYUH;

- HAXOJAUTH MIPOU3BOJIHBIC AJIEMEHTAPHBIX (QYHKIIUII;

-MCTOJIb30BATh MPOU3BOIHYIO JJIsl U3YUYEHUS CBOMCTB (DYHKIUNA U MOCTPOCHUs rpauKoB;
-IIPUMEHSATh MPOU3BOJHYIO [JIi MPOBEACHUS NPUOJIMKEHHBIX BBIYHCICHUMN, pellaTh
3a/laud MPUKIAJTHOTO XapakTepa Ha HaXO0XJIEHHWE HAaWOOJBIIEr0 W HaUMEHBIIETO
3HAYCHMUS;



-BBIYUCIISITh B TMPOCTEUININX Cy4dasx IUIOM@AAM ¥ OOBEMBI C UCIOJBb30BAaHUEM
OTIPEJICIICHHOTO UHTETPaa;

-pemmaTh paruMoHAIbHBIC, TOKa3aTeJIbHBIC, JOTAapU(PMUUYECKHAE, TPUTOHOMETPUICCKUE
yYpaBHEHUS, CBOOAIIMECS K JIMHCWHBIM U KBaJpaTHBIM, a TakKe aHAJIOTHYHBIC
HEPaBEHCTBA U CUCTEMBI,

-ACIIOTh30BaTh TpapUecKuii METOT PEIICHNS YPaBHEHUH U HEPABCHCTB;

-n300pakaTh Ha KOOPJAMHATHON TJIOCKOCTH PEIICHUS YPaBHCHUM, HEPABEHCTB U CUCTEM
C IBYMSI HCHM3BECTHBIMU;

-COCTaBJISATh M pEIIaTh YypPaBHCHHWS W HEPABCHCTBA, CBS3BIBAIONINE HEH3BECTHHIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCJIC MTPUKJIATHBIX ) 3aa9ax.

-permaTh mpocTeime KOMOMHATOPHBIC 3a/1a4u METOJIOM Tiepedopa, a TakkKe ¢
UCII0JIb30BAaHUEM MU3BECTHBIX (POPMYIT;

-BBIYUCIISITH B MPOCTEUIITUX CITydassX BEPOSITHOCTH COOBITUH Ha OCHOBE TOJICYETA YHCIIA
MCXO/IOB;

-pacro3HaBaTh Ha 4YepTeXkax W MOJCISIX IPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHUTH
TPEXMEPHBIC OOBEKTHI C UX ONMHUCAHUSIMH, H300PAKECHUIMU;

-ONUCBHIBATh B3aMMHOE PACIOJNIOKCHHE TMPSAMBIX W IUIOCKOCTE B MPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYXKJICHHUS 00 3TOM PacCIOJI0KCHUH;

-aHAJIM3UPOBaTh B IMPOCTEUIIUX CIydasX B3aUMHOE paCIOJIOKCHHE OOBCKTOB B
IIPOCTPAHCTRBE;

-n300pakaTh OCHOBHBIC MHOTOTPAHHHKHA W KPYIJIBIC TEJa; BBIMOJHIATh UYEPTEHKH I10
yCIIOBUSM 3a/1a4;

-CTPOUTH MPOCTEHIINe ceueHus: Kyoa, MpU3Mbl, MUPaMUIbL;

-peniaTh MIaHUMETPUYECKUE U MPOCTEUIINE CTEPEOMETPUYECKUE 3a/1aU Ha HAXOXKICHHE
reOMETPUYECKUX BEJIMYMH (JJIUH, YTJIOB, IUIOMIa/iel, 00beMOB);

-UCTIOJTB30BaTh MPH PEHICHUH CTEPEOMETPUUECKHUX 3a/lay TUIaHUMETpudeckue (akThl U
METO/IbI;

-IPOBOJIUTH JTOKA3ATEIbHBIE PACCYKICHUS B XOJ€ PEUICHUS 3a]1ay;

N ocBouTh coCTaBISAIOMIUE O0IIME KOMIIETCHIIMHM YYeOHOU TUCITUTUTHBI:

OK 1. Ilonumath CyHmIHOCTh M COIMAJIBHYIO 3HAaYMMOCThH CBOeW Oynaymied mpodeccuu,
MPOSABJIATH K HEW YCTOMYHUBBIA HHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JIESITEIHHOCTh, UCXOMS M3 IIETH M CIOCOOOB ee
JOCTIKEHUS, OTIPEICTICHHBIX PYKOBOIUTEIIEM.

OK 3. Ananmu3upoBarh pabOUYyl0 CHTyalldl0, OCYIIECTBIISITh TEKYIIUA W HWTOTOBBIN
KOHTPOJIb, OIEHKY M KOPPEKIUIO COOCTBEHHOU NEATETbHOCTH, HECTH OTBETCTBEHHOCTH
3a pe3yJIbTaThl CBOCH pabOTHI.

OK 4. OcymiectBnsaTe  mouck  uHpopmaiuu, HeoOxoaumoil  miist 3 heKTUBHOTO
BBITIOJTHEHUS PO ECCUOHATBHBIX 3a/a4.

OK 5. Hcnons30Bath nH(OPMAITMOHHO-KOMMYHHUKAITHOHHBIS TEXHOJIOTUHU B
mpoecCHoHaNbHOM NESITEIEHOCTH.

OK 6. Pabotrate B komaHzae, 3(p¢eKTUBHO 0OMmMATHCA C KOJUIETaMHu, PYKOBOJCTBOM,
KITMEHTaMHU.



JIMYHOCTHBIE PE3yIIbTATHI
peann3aunu porpamMMbl BOCIUTAHHUS
(meckpumTophI)

Kox
JINYHOCTHBIX
Ppe3yJibTaToB
peanu3anuu
MIPOrpaMMBbL
BOCITMTAHUS

Oco3Haronmii ceds rpaxJaHMHOM U 3aIIUTHUKOM BEIMKOW CTPaHbI

JP 1

[IpoABASAOMINI AKTUBHYIO TPaXKJAHCKYIO IMO3ULHUI0, JEMOHCTPUPYIOIIMI MIPUBEPKEHHOCTh
IIPUHLIUAIIAM YECTHOCTH, IOPSAIOYHOCTH, OTKPBITOCTH, SKOHOMUYECKH aKTUBHBIM U y4aCTBYIOIIUI
B CTYJEHYECKOM M TEPPUTOPUAIBHOM CAMOYIPABICHUM, B TOM UYHCIE HA YCIOBHAX
T0OpOBOJIBUECTBA, NPOAYKTUBHO B3aMMOJACHCTBYIOIIMKA ¥ YYacCTBYIOIIMKA B JIESATEIBHOCTH
0OIIECTBEHHBIX OPTraHU3aIii

JIP 2

CoOGmofaromuii  HOPMBI  [TPABOTIOPSAKA, CIEIYIOIMMN HJeajaM TIpakIaHCKOro OOIIecTBa,
obecrieyeHns 0e30MAaCHOCTH, MpaB W CBOOOJ rpaxaaH Poccuu. JIOSIBHBIA K yCTaHOBKaM H
MIPOSIBJIEHUSIM TIPEACTABUTEIEH CYOKYJIbTYp, OTJIMYAIOIIMA MX OT TPYII C JAECTPYKTUBHBIM U
J€BUAHTHBIM IIOBEICHUEM. J[eMOHCTPUPYIOLIMI HENPUATHE U NPEAYNPEKIAOMNUNA COLUAIBHO
OTIACHOE NOBEAECHHNE OKPYKAIOMINX

JIP 3

[IposBiAOmMA U JEMOHCTPUPYIOIIMM YBAKEHHE K JIIOAAM TPYyAa, OCO3HAIOIIHUNA ILIEHHOCTh
coOctBeHHOro Tpyzaa. Crpemsmuiics K (OPMUPOBAHHIO B CETEBOM cpele JUYHOCTHO H
1po(heCCHOHATILHOIO KOHCTPYKTHUBHOIO «IIH(POBOTO CIIEIA»

JIP 4

JIeMOHCTpHUPYIOIIUI IPHUBEPKEHHOCTh K POJHOM KYJIbType, UCTOPUYECKOM MaMsATH Ha OCHOBE
mobBu k PoauHe, ponHOMY Hapody, Majlod pOAMHE, MPHUHATUIO TPAAMIIMOHHBIX IIEHHOCTEH
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccun

JP 5

HpOS[BJ'IfIIOHH/II\/'I YBAXCHHUEC K JHOAAM CTApIICro IIOKOJICHHA W TOTOBHOCTh K YYaCTUIO B
COHI/IaJ'IBHOI‘/'I MOAACPIKKE WU BOJIOHTCPCKUX IBUKCHUAX

JIP 6

Oco3HaMM MPHOPUTETHYIO IEHHOCTh JUYHOCTH YEJOBEKA; YBAKAIONIUNA COOCTBEHHYIO M
YY)KYIO YHUKQJIBHOCTD B PA3IMYHBIX CUTYallUsIX, BO BceX (hopMax W BUJIAX EATEILHOCTH.

JP 7

[IposBasromnii ¥ IEMOHCTPUPYIOIIMN  yBaXX€HHE K  NPEACTABUTENSIM  Pa3IMYHBIX
STHOKYJIBTYPHBIX, COIIMAJIBHBIX, KOH(ECCHOHANBHBIX M HWHBIX rpynn. ConpuyacTHbIM K
COXPAaHEHUIO, MPEYMHOXKEHUI0O M TPAHCISILMHA KYJbTYPHBIX TpaAWIUMd W LEHHOCTEH
MHOTOHAIIMOHAJILHOTO POCCUICKOTO TOCYIapCTBA

JIP 8

Colmrogaronuii ¥ MpomaraHIuPYOIMKK TpaBuiIa 3J0pOBOTO MW 0€30MacHOTO 00pasza >KU3HU,
CTIOPTa; TPEAYNPEKIAIOMNNA JTHOO TPEOIOJICBAIOIINN 3aBUCHMOCTA OT aJIKOTOJISA, Tabaka,
NICUXOAKTUBHBIX BEHIECTB, a3apTHHIX urp W T.0. COXpaHSIOMUNA NCHUXOJOTHYECKYIO
YCTOWYUBOCTH B CHTYaTHBHO CJIOKHBIX MJIM CTPEMUTEIIEHO MEHSIOIIMXCS CUTYAIHSIX

JIP 9

3a00TAMMIACS O 3aIIUTEe OKPYXKAIOMIeH Cpeibl, COOCTBEHHOW M UYY)KOW OE30IacHOCTH, B TOM
yucie nuppoBon

JIP 10

[IposiBrsiromnii yBa)keHHE K 3CTETUYECKUM LEHHOCTSIM, 00JIaJaroliiii OCHOBAaMH 3CTETUYECKOM
KYJIBTYpbI

JP 11

[IpuHnuMaronuii ceMeilHble 1IEHHOCTH, TOTOBBIM K CO3JaHHUI0 CEMbH W BOCHUTAHUIO JCTEH;
JEMOHCTPUPYIOIIUNA HEMPHUITHE HACWIHUS B CEMbE, YXOJa OT POAUTEIHCKON OTBETCTBEHHOCTH,
OTKa3a OT OTHOIIEHU CO CBOMMH JICTbMH B UX (PHHAHCOBOTO COCPIKAHUS

JIP 12

JInuHOCTHBIE pe3yJIbTaThI
peanu3aluyu NporpaMMbl BOCIIUTAHUS,

OonpeacjJcHHbIC 0TPAC/JI€BbIMHA TpQﬁOBaHI/IHMI/I K A€¢JIOBBIM KadeCTBaM .]II/I'—IHOCTI/I]'

JIeMOHCTpHUPYIOIINUY TOTOBHOCTh U CIIOCOOHOCTH BECTH JHAJIOT C IPYTUMH JIFOJIbMU, JOCTUTaTh B
HEM B3aUMOINOHUMAaHUS, HAXOJWUTh OOIIME eI W COTPYJHHYATh JUISI WX JOCTIKEHHS B
npodecCHOHAIBHON e TENbHOCTH

JIP 13

[IposiBsirominii  cO3HATENILHOE OTHOIIEHHWE K HEMPEepPhIBHOMY O0Opa30BaHUIO KaK YCIOBHUIO
yCTenTHoM npodeccnoHalIbHOM 1 00IIECTBEHHON AeITeIbHOCTH

JIP 14

[IposiBnsiromuii  TpakIaHCKOE OTHOLIEHHE K MpodecCHOHANbHON JEeATeNbHOCTH KaK K
BO3MOXXHOCTH  JUYHOTO  y4acTUSi B  pEIIEHWH  OOIIECTBEHHBIX, TOCYJapCTBEHHBIX,
0OIIeHAIIMOHATBHBIX MPOOJIEM

JIP 15

HpI/IHI/IMaIOIJ_II/Iﬁ OCHOBBI PKOJIOTHIECKOM KYJIBTYPHI, COOTBCTCTBYIOH_ICﬁ COBPECMCHHOMY YPOBHIO
OKOJOTHYCCKOI'O MBIIIJICHUA, HpI/IMeHSIIOIllHﬁ OIIBIT  3KOJIOTHYCCKH OpHCHTHPOBaHHOﬁ

JIP 16




pe(l)HeKCI/IBHO'OL[CHOLIHOI‘/JI )41 HpaKTH‘ICCKOﬁ ACATCIIBHOCTH B JKH3HCHHBIX CUTyallUAX U
podecCHOHAIBHON IeATEITHbHOCTH

[IposiBrsironinii IEHHOCTHOE OTHOLIEHHUE K KYJIbTYpPE U UCKYCCTBY, K KyJIbType peuu u Kyubrype | JIP 17
IIOBEJICHUs, K KPacOTe U TAPMOHUU




Z.q)OprI KOHTPOJIA 1 OCHUBAHHUA 3JICMCHTOB y‘l€6HOﬁ AUCHUIIJIMHBI

2.1. IlpenMeToM OLIEHKH CIIy>KaT YMEHUs U 3HaHusl, npeaycMorpenHsie I'OC
oO1eo6pazoBarenbHoro mukia yueonoro miana OITOIT CIIO na 6a3e 0OCHOBHOTO
o011iero oOpa3oBaHusl € MOJYYEHUEM CPEIHETO OOIIETO 00pa30BaHUsl O AUCIUIUIMHE
«Mamemamuxka: aneebpa u Ha4aia MamemMamuiecKo20 aHaiusd, 2eoMempus»,
HaIpaBJIeHHbIE Ha (OPMHUPOBAHUE OOIIUX U MTPOPECCUOHATLHBIX KOMITETCHITUH.
Texyimunii KOHTPOJIb B pOpME KOHTPOJIBHON PabOThl XapaKTEPU3yeTCsl BHINMOIHEHUEM
NPAKTUYECKUX 3aJaHUI MO OTAEIbHBIM TeMaM, TO3BOJISIET BbIIBUTh YPOBEHb YCBOCHHUS
TEOPETUYECKOTO MaTepralla i yMEHUE IPUMEHSTh OJyUYCHHbIE 3HaHUS HA MPAKTUKE;

[IpoMesxyTouHas aTTecTalus Mo AUCUUILTMHE- AU depeHIIUPOBaHHbIN 3a4eT B (popme
KOHTPOJIbHOW paboThl. ITOroM KOHTPOJILHOM paOOoThI SBISETCS OJJHO3HAYHOE PEIICHHE:

OLICHKA («OTIIMYHOY, «XOPOLIO», «YAOBIECTBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHHO).
WtoroBas arrecraius 1o AUCHUILUIMHE- 3K3ameH B (POpME KOHTPOJILHON PabOTHI.
Hrorom sk3ameHa SABISIETCS OAHO3HAYHOE PEIICHHUE: OLIEHKA ((OTIMYHO», KXOPOIIO»,
«yJIOBJIETBOPUTEIHLHOY», KHEYIOBICTBOPUTEIILHOY).

JiieMeHT y4eOHo ®opMa KOHTPOJIAA U OLleHUBAHMS
AUCHUTITHHBI
Texymmui IIpomexkyTouHnas HUrorosas
KOHTPOJIb arrecTanus arrecTanus
p fema 1. KonrponpHas
a3BUTHE TIOHATHA O | 1507,
qHClIe.
- I'ema 2. KonrponpHas
OpHH, CTETICHU U paGota
JorapudmeI
I'ema 3.
[IpsiMbI€ U TITTIOCKOCTH KontponbHas
B [IPOCTPAHCTBE. pabota
Tema 4. KonTposbHas
DneMEeHTbI pabora
KOMOWHATOPUKH
Tema 3.
KoopauHaTe! u Kontposnbhas
BEKTOPBI. pabota
o I'ema o. KontponbHas
CHOBBI paGota
TPUTOHOMETPHH.
JuddepenumupoBaHHBIHI
3a4éT B hopme
KOHTPOJIbHOUM paOOThI
Tema 7.
VHKIMH KonTposnbHas
paduku paboTta
Tema 8.
Muororpanmuky u | KOHTPOIbHAS
KpYIJIbIE TeNa. paboTta




Tema Y.
Hauama KonTposnbHas
MaTEMaTHYECKOro | pabora
aHaau3a
5 Tema 10. KouTtposbHast
JIEMEHTBI TEOPHUH
cop paboTta
BEPOSATHOCTEN U
MaTeMaTU4ECKOU
CTaTUKH.
T'ema 11.
VpaBHeHHS 1 KontponbHas
HEPaBEHCTBA. pabora

Ok3aMeH B popme
KOHTPOJIBHOU
palboThI




3. KoHTpO/1bHO-011eHOYHbIEe MATEPHUAJIBI /ISl HTOTOBOM aTTECTALMM MO Y4eOHOii
aucuuniIune Mamemamuka: anzedopa u HA4aIa MamMemMamuiecko20 AHaiu3a;
2eomempus.

IIpeameTom OLIEHKH SABISIOTCS YMEHHs M 3HaHUA. KOHTPOJIb U OLIEHKA OCYLIECTBIIIOTCS
B (hopme mnuchbMeHHOM paboThl. OLeHKAa OCBOEHUS JUCIUIUIMHBI TPEAYCMaTPUBAET
IIPOBEJICHNE MHUCBbMEHHOI'O dK3aMEHa.

. ITACIIOPT
Hasnavenwue:
KOM npennasHadeHsl A1 KOHTPOJIS U OLIEHKU PE3yJIbTATOB OCBOCHUS y4eOHOM
OUCUMILINHBL Mamemamuxa: aneedopa u Ha4yana Mamemamuieckozo auaiusd;
2eomMempus.

YMmenun:

Y1 - BuimonHaTh apudmeTrhyeckue ACHCTBUS HaAJ 4YHCIAMHU, COYeTas YCTHbIE U
MMCbMEHHbBIE IPUEMBI;

VY3 - BeimonHATs IpeoOpa3oBaHus BbIPAXKEHUM, MPUMEHSST POPMYIIbl, CBI3aHHBIE CO
CBOMCTBaMU CTEIECHEH, TIOTapu(PMOB, TPUTOHOMETPUUECKUX (yHKIIHH;

V4 - HaxoauTh 3HaU€HUS KOPHS, CTENEHH, Jiorapudma, TPUTOHOMETPUIECKUX
BBIPQYKEHU HA OCHOBE OIpPEIeNICHNs, UCTIONIb3Ys MPU HEOOXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPEACTBA

Y6 - BrImonHATE MpeoOpa3oBaHus BBIPAXKCHHMA, MPUMEHsS (HOPMYIBI, CBS3aHHBIE CO
CBOWMCTBAaMH CTETICHEH, JTOrapu(MOB, TPUTOHOMETPUICCKUX (DYHKITUH

Y7 - BpraucaaTh 3HaueHWe (QYHKIUH 10 33JaHHOMY 3HAa4YCHHIO apryMeHTa IIpu
pa3IMUYHBIX crioco0ax 3aaanus QyHKINY;

Y8 - OnpenensiTh OCHOBHBIC CBOWCTBAa YHCIOBBIX (YHKIUH, WIUTIOCTPHPOBATH WX Ha
rpadukax;

VY9 - Crpouts rpadvku H3y4eHHBIX PYHKIIUH, WIUTFOCTPUPOBATH MO IpauKy CBOMCTBA
AJIEMEHTapPHBIX (PyHKIIHMA

V11- HaxoauTs IpOU3BOIHBIE 2JIEMEHTAPHBIX (DYHKIIHIA,

V12- Hcnonb3oBaTh MPOU3BOJHYIO MJIsi M3Y4YEHHUS CBOMCTB (DYHKIHMI U TMOCTPOEHUSA
rpaduKoB;

V15- BpuucnsaTh B NPOCTEHIIMX CiIy4asx IJIOMATd W OOBEMBl C HCIOIH30BAHUEM

OIIPCACICHHOI'O NHTCI'paJia,

V16- Pemath paniioHajgbHBIC, TOKAa3aTeNIbHBIC, JOTapUPMUIECKUE, TPUTOHOMETPUUIECKHE
YpPaBHEHUs, CBOJAIIMECA K JIMHEMHBIM M KBaJpPAaTHbIM, a TAaKXE AaHAJOTUYHbIE
HEPABEHCTBA U CUCTEMBI,

VY17- Ucnonb3oBath rpaduuecKuil METOJ] PEIICHUS] YPAaBHEHU U HEPABEHCTB;

V18- N3o0Opaxkarh Ha KOOPAMHATHOW IUIOCKOCTH PEIICHHS YpaBHCHHI, HEPABEHCTB H
CHCTEM C JIByMsI HCU3BECTHBIMU;

V22- Pacnio3HaBaTh Ha YepTekKaxX U MOJEISAX MIPOCTPAHCTBEHHBIE (DOPMBbI; COOTHOCUTD
TpEXMEPHbIE OOBEKTHI C UX OMUCAHUIAMU, U300PAKEHUIMU

Y25- H3zo0bpasicams ocHoGHble MHO202PAHHUKU U KPY2ble Mead, 8bINOJIHAMb Yepmedcu
no YCO8UAM 3a40a4,
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VY27- Pemiats NIaHUMETPUUYECKUE U IPOCTEUIIINE CTEPEOMETPUUECKHE 3a/1a4H Ha
HaX0XJICHUE T€OMETPUUECKUX BEIUYUH (JJIUH, YTIIOB, IUIONaaei, 00beMOB);

V28- Hcnonb3oBaTh NOpU PELUICHUU CTEPEOMETPUUYECKHUX 3a/1a4 IUJIAHUMETPUUYECKHUE
(baKTbl U METO/IBI;

V29- IIpoBoauTh 1OKa3aTEIbHBIE PACCYKIEHHUS B XO/I€ PEIIEHUS 3a/1a4;

3HaHuq :

33 - CBoiicTBa KOpHS, CTENEHH U JIorapudma;

34 - OCHOBHBIE CBOICTBA JIIEMEHTAPHBIX PYHKIUI;

35- OcCHOBHBIE NOHATHS U METOABl MATEMATUYECKOTO aHAIN3a

37 - BbazoBble noHATUA TUDPEPEHINATBHOTO U UHTErPaJIbHOTO UCUUCICHUS
3 8 - CniocoOslI penieHus: IpoCTEHIINX BUIOB YPAaBHEHHM
3 9- Cnoco0sbl penieHus: IpOCTEHIINX BUIOB HEPABEHCTB

311- OcHOBHBIE TOHATHS U POPMYJIBI CTEPEOMETPUH

II. SAAAHME JUUIA DK3AMEHYIOIIET' OCHI.

FOCYJAPCTBEHHOE BIOJUKETHOE ITPOPECCUOHAJIBHOE OBPA3OBATEJIBHOE
YYPEXJIEHUE NPKYTCKOU OBJIACTU
«IIpodeccuonansroe yumnmiae Ne48 11, [ToaropHsrii»

Paccmotpeno u omo6peno Ha 3aceganuu [THK VYTBEPXIAIO
« » 2022 r.

NpoTOKOJ Ne oT 2022 r

3am. qupekropa o YIIP
[Ipencenarens ITIK H.}O. Enuzapnena. C.H.XabuOynuHa.

3anaHus 1/ NPoBeeHUs IK3aMeHa 10 MaTeMaTHKe.
Bapuanr 1

Oobsazamenvuas yacmeo
IIpu BpinoiHenuu 3aganuii 1-18 3anummTe HOMep 3aJaHNs, X0/ PEeLICHUs] M NMOJYYEeHHbIH OTBeT
Ne 1 (16) [ns nmpuroToBieHHsT BapeHbs U3 CMOPOAMHBI Ha 1 Kkr sron HyxHO 1,8 kr caxapa. CKOJbKO
KUJIOTPAMMOBBIX YIIAKOBOK caxapa HY>KHO KYIUTb, YTOObI CBAPHUTH BapeHbe U3 13 KI cMOPOIUHBI?
Ne 2 (16) TenedonHas KOMIIAHUS MPEAOCTABIISECT Ha BBIOOP TP Tapu(PHBIX TUIaHA.

AOOHEHTCKas I1aTa

TapudnbIii miaxn [InaTa 3a 1 MuHyTYy pasrosopa

(B MecsI)
«IToBpeMeHHBII» Her 0,5 pyO.
. 180 pyO. 0,4 py6.
«KombummpoBasHLIi 3a 360 MuH. (cBepx 360 MuH. B Mecs1)
«be3nMMUTHBIN» 345 py0. —

AGoHeHT BbIOpas caMblii AeMEBBIN Tapu(HBIH M1aH UCXOI U3 MPEANIOI0KEHHS, YTO 001Iast
JUTUTENBHOCTD TeJIe(QOHHBIX pa3sroBopoB cocTarisgeT 600 MuHyT B Mecsi. Kakyro cyMMy OH J10JDKeH
3aIIaTUTh 3@ MECAL, €CIIM 00IIast JTUTETLHOCTh Pa3rOBOPOB B 3TOM Mecsle ASUCTBUTENBHO OyieT
paBHa 600 Munytam? OTBeT naiite B pyOsIsx.
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Ne 3 (10) Ha pucynke xupHbiMu TOukamu 0,7

TNOKa3aHO ~ CYTOYHOE  KOJIMYECTBO — OCAJIKOB, () &

BhImaaaBmux B Skyrcke ¢ 18 mo 29 okrsa6ps 1986 0.5 \

roga. Ilo ropuszoHTanmu ykasplBalOTCI 4ucna o \

Mecsla, MO0 BEPTUKAINA — KOJWYECTBO OCAIKOB, 0.4 / \ \
BBINIABIIMX B COOTBETCTBYIOLIUI JCHBb, B 03

MUILIAMETpax. Jjist HarIsIHOCTH JKUPHBIC TOYKH [ 9 \ / \
Ha PUCYHKE COeIMHEHBI nuHueil. Ompenenure mo \ / / \
PUCYHKY, Kakoro u4wuciiaB SKyTCke BIEpBbIE 0.1

BbINIAJIO pOBHO 0,5 MUIIIUMETPA OCAIKOB. 0,0

16 19 20 21 22 23 24 25 26 27 28 29

Ne 4 (16) Haiinure kopenb ypaBHenus +/8x —15 =3.

Ne 5 (16) Haiiiute kopeHb ypaHeHus 97 3 *=81%%

Ne 6 (16) Haiinure 3nauenue Boipaxkenus 10go 121,5—log 91,5

Ne 7 (16) B copeBHOBaHUSX 110 TOJIKAHUIO Spa yIacTBYIOT 4 clopTcMeHa U3 DCTOHUH,

7 u3 JlatBum, 7 u3 JIuteel u 10 u3 [Honbuu. Ilopsiiok, B KOTOPOM BBICTYIAIOT CHOPTCMEHBI,
onpezensercs xxpedrem. Haliure BeposITHOCTh TOT0, YTO CIIOPTCMEH, KOTOPBIM BHICTYIAET MOCIIEIHUM,

okaxxetcs n3 JINTBEL.
3/27 -\J25

Ne 8 (1 6) Haiinute 3HaueHHE BBIPAKEHUS 4/81
Ne 9 (16). Ha xneruatoii 6ymare ¢ pasmepom
kneTku 1x1 nzo6paxena tpanenus. Halioure
e€ TuIomab. /

Hcnoan3ys rpadpuk pynkuuu y=f(X) (cM. puc. HHIKe), onpeaeuTe U 3aMUIINATE OTBET:

Ne 10 (16) ObGnacte onpeneneHust GyHKIIUHA

Ne 11 (16) OO6nacte 3HaUeHUN QYHKIIUH

Ne 12 (16) IIpomexyTku Bo3pacTaHus U yObIBaHUS (YHKITUH

Ne 13 (10) Haitnure 3HaueHMe QPyHKIIMHU, €CJIM 3HAYCHUE apTyMEHTa paBHO -2.

Ne 14 (16) OcHoBaHueM TPSIMOY TPEYrONBbHOM MPU3MBI CITYKUT N —=
HPSIMOYTOJIbHBIN TPEYroJIbHUK C KaTeTaMH 4 1 9, 00bEM IPU3MBI
pasen 180. Haiinute GokoBoe peOpo mpu3Msl

. 1
Ne 15 (10) Haitgute 3Hauenue COS«, €CIM U3BECTHO, 4TO SIN & = —% U Qae (37” 1271)

12



Ne 16 (16) Ha pucynke uzoopaxén rpaduk pynkuuu y=f(X). Ha ocu abciuce oTMedeHbI BOCEMb
TOYEK: X1, X2, X3, X4, X5, X6,X7, X8 . B CKOJIbKHX M3 3THX TOYCK MPOU3BOAHAS QYHKIIUU
f(X) monoxxurenvHas?

b |
AN
;/ : E \\ y=f{x}4/'\\
AN /
TN AHR
Xy e | Xs J:N]xs Xg /:::r,. Xg| X

Ne 17 (16) Haiigure obnacts onpenenenus GpyHkuu: y = Ig X—_Z
X+

Ne18 (16) Pemnmre ypaBHenne: 2sin?x- 3sinx-2=0

,ZIononnumeJleaﬂ yacmo
IIpu BeInosiHeHuu 3aganuii 19-22 3anuimuTe HOMep 3aJaHUsA, X0/ PeLICHUS U MOJYYEeHHbIH 0TBET
Ne 19 (36) Hanmmure ypaBHEeHHe KacaTenbHOM K rpaduxy dymkmun f(X) =x® +4x2-8 B Touxe
X0 =2.
Ne 20 (36) Haitnure Hanbonbinee 3Havenue pynkmun f(X)=18x% — x3 + 19 Ha otpeske [-7;10].

Ne 21 (36) Boramcmire rmomais GUrypbl, OrpaHHYEHHOM TMHMAMA y = - X2 42X + 1, x =0, x=2,y=0.

Ne 22 (36) OcHoBaHue PSAMOYTOJBLHOTO TTapajuieenuneaa — kpaapar. Haiiaure o0bEmM
napajuieNienuIe1a, ecliv ero BpicoTa paBHa 14 cm, a AuaroHains napajuienenunena oopasyer ¢
IIIOCKOCTBIO OCHOBaHHs yrou 45°,

3anaHus 1/ NpPoBeeHUs IK3aMeHa 10 MaTeMaTHKe.
BapuanTt 2

Oobsa3amenvuas uacmo
IIpu BpinosiHenuu 3aganuii 1-18 3anummTe HOMep 3aJaHKs, X0/ PEeLICHUs] M NMOJYYEeHHbIH OTBeT
Ne 1 (16) [{ns mpuroToBiieHHs] MAJIMHOBOIO BapeHbsl Ha 1 Kr ManuHbl Hy*HO 1,6 kr caxapa. CKOJIbKO
KUJIOTPAMMOBBIX YIIAKOBOK caxapa HY)KHO KYIUTh, YTOObI CBAPUTH BapeHbE U3 9 KI' MAUHBI?
Ne 2 (16) TenedonHas KOMIIaHUS MPEAOCTABIISICT Ha BBIOOP TP Tapu(HBIX TUIaHA.

AOoHeHTCKad Iu1aTa

TapudHsbrit mnan [Tnara 3a 1 MuHyTY pasroBopa

(B MecsI)
«IToBpeMeHHBII» Her 0,4 pyO.
. 190 pyO. 0,3 py6.
«KombunmposanmbIit 3a 380 MuH. (cBepx 380 MuH. B Mecs1r)
«be3nuMUTHBIN» 325 py0. —

AGoHeHT BbIOpai caMblii AeMEBBIN Tapu(PHBIH I1aH UCXOJIS U3 MPEATIONOKEHHS, YTO 001Iast
JUTUTENBHOCTD TeJeOHHBIX pa3roBopoB cocranisteT 700 MuHyT B Mecsil. Kakyio cymMMy OH J10JDKEH
3aIIaTUTh 3@ MECAL, €CIIM 00IIast JITUTETbHOCTh Pa3rOBOPOB B 3TOM MeCsLE IeHCTBUTEIBHO OyaeT
paBHa 700 Munyram? OTBeT naiite B pyOsIsx.
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Ne 3 (16) Ha pucynke >kupHbIMH TOYKamu 4.5 A

MMOKa3aHO CYTOYHOE KOJIMYECTBO OCaaKoB, 4,0 ”

BbINMJaBIIUX B MypMmancke ¢ 7 mo 22 3,5

HostOpss 1995 roma. Ilo ropusoHTanmnm 3 " \l i \

YKa3bIBAIOTCS yucia Mecs11a, no 25 l, '\ 1 \u

BEPTUKAIN — KOJIMYCCTBO 0CaJIKOB, 5 f ‘l ;'l l\

BBIIIABIIIUX B COOTBCTCTByIOH_[I/Iﬁ JCHb, B 1.5 \| ] ‘\ /\
MuuIAMeTpax. g HarsIHOCTH JKUPHBIE 1’0 \.,. '\ / “ /
TOYKH HA PUCYHKE COCIUHCHBI JHHHEH. \

0.5
Omnpepenure MO PUCYHKY, KaKOro 4HCIA ’

0
B MypmaHCKe BIEpBBIC BBINANO POBHO 4 7 8 9 1011 12131415 16 17 18 19 20 21 22
MI/IJIJII/IMeTpa OCaIKOB.

Ne 4 (16) Haiinure kopenb ypaBHenus +/2x —11 =3.

Ne 5 (16) Haiiute kopenb ypaBHeHus 4° *=16°%

Ne 6 (16) Haiinute 3nauenue Boipaxkenus logs 5+log 12,8

Ne 7 (1 6) B copeBHOBaHMSX IO TOJIKAHUIO SApa y4acTBYIOT 7 ciopTcMeHoB u3 Poccun, 7 u3 ®pannuu,
4 u3 'epmanuu u 7 uz Utanun. [Topsiok, B KOTOPOM BBICTYNAIOT CIIOPTCMEHBI, OIIPEAEIISIETCS
xpebuem. Haiiute BEposSTHOCTh TOTO, YTO CIIOPTCMEH, KOTOPBIN BBICTYIAET MEPBBIM, OKAXKETCS U3

Poccun.
327 - J64

Ne 8 (1 6) Haiinute 3HaueHHE BBIPAKEHUS 416

Ne 9 (16). Ha xneruatoii 6ymare ¢ pasmepom |
kneTku 1x1 nzo6paxena tpanenus. Halioure
€€ IUIoImaab.

Hcnoan3ys rpadpuk pynkuuu y=f(X) (cM. puc. HHIKe), onpeaeuTe U 3aMUIINATE OTBET:
Ne 10 (16) ObGnacts onpenencHust GyHKIIUH

Ne 11 (16) Ob6nacte 3HaueHUN QYHKIIUH

Ne 12 (16) IIpomexyTku Bo3pacTaHus U yObIBaHUS (YHKITUH

Ne 13 (10) Haitnure 3HaueHHe QPYHKIMK, €CIIM 3HAUCHUE apryMEHTa PaBHO 4.

o,

Ne 14 (16) OcHoBaHueM TPSIMOI TPEYrOIBbHOM MPU3MBI CITYKUT
IPSIMOYTOJIbHBIN TPEYroJIbHUK ¢ KareTaMu 12 1 8, 00bEM IpU3MBI
paseH 192. Haiinute GokoBo€ peOpo Mpu3Msl

‘\J PaieT
R e

. 19 V4
Ne 15 (10) Haitgute 3Hauenue COS«, €CIM U3BECTHO, 4TO SIN & = TS U ae (E;ﬂ')
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Ne 16 (16) Ha pucynke uzo0paxén rpaduk pynkuuu y=f(X). Ha ocu abciuce oTMeUueHbI 1eBAThH
TOYEK: X1, X2, X3, X4, X5, X6,X7, X8 X9 . B CKOJIBKMX M3 3TUX TOYCK MPOU3BOHAS DYHKIIUU
f(X) oTpunarenpua?

\ y =1 k) !f
o~ .
\ N j !
! . . e
ESECLT :a:4/ 0 .a:S;::l;\k Xq Lgdg X
e | ;
NEHE N/
N
N /
Ne 17 (16) Haiinure obmactb onpenenenust GpyHKuu: Yy = Ig 7;2
X+

Ne18 (16) Pemnmre ypaBHeHnme: 3Sin?x-7 sinx + 4=0

,ZIOl’lOJlHllm éJlbHas yacmo

IIpu BhInOJIHeHNM 3aganuil 19-22 3anumuTe HoMep 3aJaHNs1, X0/ pellieHUs U MOJyYeHHbI 0TBeT
Ne 19 (36) Hanmmmre ypaBHeHHMe KacaTenbHOM K rpaduky dynkmun f(x)= 2x* +x3-4X B Touke

X0 =2.

Ne 20 (36) Haitnure Hanbonbinee 3avenue Gpynkuun f(X)= x3 -6x%+ 9 Ha otpeske [-2;3].

Ne 21 (36) Borurcimre miormais GUIypsl, OrpaHHYeHHOH IMHIAMI y = X% - 6X + 9, x =0, x=2,y=0.

Ne 22 (36) OcHOBaHuE PAMOYTOJBLHOTO Mapajuieenuneaa — ksaapar. Haiiaure o0bEmM
napaJuleNienuIe1a, eClid ero BEICOTa paBHA § ¢M, a TUaroHaib napajenenumneaa o0opasyer ¢
IJIOCKOCTBIO OCHOBaHHs yrou 45°,

3aIlaHHﬂ AJIA IIPOBEACHUSA IK3aMEHa 110 MaTEMATHKE.
Bapuant 3
Obsa3amenvHasn uacmep
IIpu BhinoiHeHnu 3aganuii 1-18 3anummuTe HOMep 3a1aHNs, X0 PCIICHUS W MOJY4YeHHBIH OTBET
Ne 1 (16) i npUroToBJIEHHSI YEPHUYHOTO BapeHbsl HA 1 Kr yepHUKH HYXKHO 1,3 kr caxapa. CkoibKO
KHUJIOTPaMMOBBIX YITAKOBOK caxapa HYXHO KYIHTh, YTOOBI CBAPUTH BapeHbe U3 15 Kr yepHUKU?
Ne 2 (10) TenedoHHas KOMIIAHUS MTPEIOCTABISAET HA BEIOOP TPU TapU(HBIX IIIAHA.

AOOHEHTCKas Ij1aTa

(B MecsL) [1naTa 3a 1 MuHyTYy pasrosopa

TapudHerit mnan

«[ToBpeMeHHBII» Her 0,3 pyO.
15



110 py®6. 0,25 py0.

«KoMOMHUPOBaHHBII»
P 3a 320 MuH. (cBepx 320 MuH. B Mecs11)

«be3MMMUTHBIIN 200 py®. —

AOGOHEHT BBIOpaJl caMblii JeIEBbINA TapUPHBIHN IJIaH UCXO/s U3 TPEATIOJIOKEHHS, YTO 001as
JUTTENHHOCTH TeNIe(hOHHBIX pasroBopoB coctasisieT 800 MuHyT B MecsI. Kakyro cymMmMy OH JI0DKEH
3aIJIaTUTh 32 MECAL, €CJIM o0UIasl JUIMTEIbHOCTD Pa3rOBOPOB B ATOM MECSIIE IEHCTBUTENBHO OyneT
paBHa 800 Munyram? OTBeT Aaiite B pyOIsx.

Ne 3 (10) Ha pucyHKe >KUPDHBIMU TOUKAMM 285 [
[IOKa3aHa LieHa 30J0Ta HAa MOMEHT  284|-
3aKpBITHS OMPXKEBBIX TOPrOB BO BCE 783
paboune uu ¢ 11 mo 27 mroms 2000 roma.  5¢9

[To ropu3oHTamu yKa3bpIBAIOTCA YHCIIA 281
Mecsma, IO BEPTHKAIM — IICHA YHIMH

280
3omota B gosutapax  CHOA. s 79
HaIJIAHOCTH JKUPHBIE TOYKH Ha PUCYHKE ;?8

coenuHeHbl JuHHeH. Ompenenure 10 :
PUCYHKY HauOOJBIIYIO IIEHY 30JI0Ta Ha 27 g . _ : .
o 2'}[{‘ i 1 i i i i i i i i i
MOMCHT 3aKpbITUSA TOPIroB B A3aHHbBIN A
P b I8 1112 13 14 17 18 19 20 21 24 25 26 27
nepuoy (B mosuapax CIIA 3a yHIHI0).

Ne 4 (16) Haiinute kopeHb ypaBHeHUsT /Ox —14 =4,

Ne 5 (16) Haiimre xopeHs ypaBHeHns 5% 12=25

Ne 6 (16) Haiinute 3nauenue Boipaxenus l0gs 6,25+l0g 54

Ne 7 (1 6) B copeBHOBaHUAX O TOJIKAHUIO siApa y4acTBYIOT 10 CIOPTCMEHOB U3 APreHTHHBI, 3 U3
bpazunuu, 7 u3 [laparsas u 5 u3 Ypyrsas. [lopsaok, B KOTOpOM BBICTYNAIOT CIOPTCMEHBI,

onpezensercs xxpeduem. Haliure BeposITHOCTh TOTO, YTO CIIOPTCMEH, KOTOPBIH BHICTYIAET MOCIIEIHUM,

oKaxkeTcs u3 bpazunuu.
V93125
Ne 8 (1 6) Haiinure 3HaueHHE BBIPAKECHUS 481

Ne 9 (16). Ha xneTuaroii 6ymare ¢ pasmepom
kietku 1x1 n3obpaxkena Tpanenus. Haiinure
€€ IUIomaab.

Hcnonn3ys rpadpuk pynxkuun y=f(X) (cM. puc. HUIKe), ONIpeieJuTe U 3aUIINTE OTBET:
Ne 10 (16) OOnactb onpeneneHus: GyHKIUH

Ne 11 (16) OOGnactb 3HaUeHUH QYHKIUU

Ne 12 (16) IIpomexyTku Bo3pacTaHus U yObIBaHUS (DYHKIIUU

Ne 13 (16) Haiinute 3HaueHue GyHKIHMH, €CIIH 3HAUYEHUE apryMeHTa paBHO 2.
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w ‘c/:_{/x}
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=4 =3 =4 - 1ol hl&lT
=71
-k
-

Ne 14 (16) OcHoBaHueM TPSIMOI TPEYTOILHOM MTPU3MBI CITYKUT Ny =
HPSIMOYTOJIBHBIN TPEYTOJILHKK C KareTaMu 4 U 5, 06bEM PU3MBI
paseH 220. Haiiagure 60koBO€ pedpo mpU3Mbl

: 1
Ne 15 (16) Haiinute 3HaueHne COS X, €CITU U3BECTHO, 9TO SN o = —% U ac (7[;377[)

Ne 16 (16) Ha pucynke uzoopaxén rpaduk pynkuun y=f(X). Ha ocu abcriuce orMedeHbI ceMb
TOYEK: X1, X2, X3, X4, X5, X6,X7 . B CKOJNBKHX U3 3THX ToueK mpou3BoaHast pyukmun f(X) orpunareasna?

Y ok |
= N
I I N
ST
LB OEN LA N
BN o E N
H 1 1 L L h . -
x| Ofx, Xy Xy | X5 Xy \x? X
¥
hY
Ne 17 (16) Haiigure obnacte onpenenenust pyHkiuu: Y = Ig 4_—3
X+

Ne18 (16) Pemnre ypaBHeHue: 3C0S°X-5C08X - 8=0

Zlonwmum eJ/ibHas yacmo

IIpu BhInoOIHeHnH 3agaHuil 19-22 3anummTe HOMep 3aJaHUs, X0/ PelICHUs] M MOJYy4YeHHbIH OTBET
Ne 19 (36) Hanumure ypaBHeHHe KacaTesbHOM K rpaduxy Gynkimun f(x)= 8x® -4x?+2 B Touke

X0 =2.

Ne 20 (36) Haitnute Han6onbinee sHavenue Gpynxuun f(X)=2x3 +3 x? - 2 na orpesxe [-4;1].

Ne 21 (36) Borumcymte miomams GUrypbl, OrpaHMYEHHOM MHUAME Y = X° - 4 + 8, X=0, x=2, y = 0.

Ne 22 (36) OcHoBaHMe IPSAMOYTOJILHOTO Mapasuiesenunena — kpaapar. Haiiaure o0bém
napaiesienure ia, €ciu ero Bpicota paBHa 10 cM, a AuaroHans napaiienenunea oopasyer ¢
IJIOCKOCTBIO OCHOBaHMS yroJ 45°,
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3anaHus 1Ji5 NpoBeeHus IK3aMeHa 10 MaTeMaTHKe.
Bapuanr 4
Oobsa3amenvHan wacmo
le/l BbBIIIOJIHCHUH 3auanm”l 1-18 3allMIIMTE HOMEDP 3aJaHUA, X0 PCHICHUA H HOJIy‘lCHHBIﬁ OTBET

Ne 1 (16) Jnsa mnpuroroBieHuss mapmenana Ha | kr cimB HykHO 1,7 kr caxapa. CKOJBKO
KUJIOTPAaMMOBBIX YIIAKOBOK caxapa HY)KHO KYIHUTb, YTOObI CBApUTh MapMeliag u3 23 Kr ciauB?

Ne 2 (16) TenedonHas KOMITaHKS IPEIOCTABISICT HA BHIOOP TpH Tapu(HBIX IJIaHA.

AOOHEHTCKas IU1aTa

TapudHbril man [1naTa 3a 1 MUHYTY pasroBopa

(B mecsiir)
«[ToBpeMeHHBII» Her 0,25 py0.
. 100 py®. 0,2 pyO.
«KomOunmposanmbIit 3a 350 muH. (cBepx 350 MUH. B MeCHIII)
«be3mMMUTHBII 150 py®. —

AOGOHEHT BbIOpaJ caMblii JemIEBbIN TapuHBIH IJ1aH UCXOS U3 MPEINOJI0KEHUS, UTO 001as
JUTUTEIILHOCTD Tele(OHHBIX pa3roBopoB coctarisier 700 MuHyT B Mecsil. Kakyio cymMmmy OH J0JDKeH
3arIaTUTh 3@ MECSIII, €CIIM 0011as JITUTEIBHOCTh Pa3rOBOPOB B 3TOM Mecsle AeHCTBUTEIBHO OyaeT
paBHa 700 Munyram? OTBeT Aaiite B pyOIsx.

Ne 3 (10) Ha pucyHke >KupHbIMH TOYKaMHU g D

NOKa3aHa IeHa HepTH HAa MOMEHT ¢35 .

3aKpBITUSI  OWUPXKEBBIX TOPIOB BO BCE 2% | A

pabouue nuu ¢ 4 o 19 anpens 2002 rona. 255

ITo ropusoHTanu yKas3pIBalOTCA ducaa

MecsIa, Mo BEPTHKAIM — IleHa Oappens 25 ’

Heptu B gommapax  CIHA.  Jlma 245 [

HarJISAHOCTH JKUPHBIC TOYKH HA PUCYHKE /1 B S Soa—— -

COCIMHEHbI JTMHUEH. Onpenenure MmO 235 |

PUCYHKY HauMMEHBIIYIO IIeHy HedTH Ha Lt B

MOMEHT 3aKpBITHSl TOPIOB B yKasaHHBIH ., o N L T T
nepuo (B mosmapax CIIA 3a Gappens). 4 5 8% 9 10 11 12 15 16 17 18 19

Ne 4 (16) Haiinute kopenb ypaBHenus 4x—15=5.

Ne 5 (16) Haiiute kopens ypasHenus 61! 7*=36%

Ne 6 (16) Haiinute 3nauenue Boipaxkenus 10ge 45—log 67,5

Ne 7 (1 0) B copeBHOBaHUSIX MO TOJIKAHUIO s1/Ipa YYACTBYIOT 5 CHOPTCMEHOB U3 APreHTHHBI, 8 U3
bpasunuu, 9 u3 [laparsas u 3 u3 Ypyraas. [lopsiok, B KOTOPOM BBICTYIAIOT CIIOPTCMEHBI,
ompenensercs xpeduem. Haliure BeposITHOCTh TOTO, YTO CIIOPTCMEH, KOTOPBIH BBICTYIMAET MOCIEIHUM,
OKaXkeTcs U3 Ypyraasi.

364 -4/81

Ne 8 (1 0) Haiinure 3HaueHNE BBIPAKEHUS J4
Ne 9 (16). Ha xneruatoii Oymare ¢ pasmepom

kietkn 1x1 n3obpakena tpaneuus. Haitaure y
e€ IIOIa/b.

Hcnoas3ys rpapuk pynxumn y=f(X) (cM. puc. HHIKe), onIpe/ieSuTe W 3AUIINTE OTBET:
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Ne 10 (16) OGnacts onpeaeneHus GyHKIUU

Ne 11 (16) OGnacth 3HaYeHH HYHKIUU

Ne 12 (16) IIpomexxyTku Bo3pacTaHusi 1 yObIBaHUS (YyHKIIUU

Ne 13 (16) Haiinute 3HaueHre GyHKIMH, €CITH 3HAUYCHUE apryMEHTa PaBHO 2.

&

y=90%)

Ne 14 (16) OcHoBaHMeM TPSAMO¥ TPEYroJIbHOW MPU3MBI CITY)KUT
MPSIMOYTOJIbHBIN TPEYroJIbHUK ¢ KareTaMu 4 u 8, 00BbEM IpU3MBbl

paBeH 96. Haitnure 6oxoBOE peOpo MpU3MBI N

Ne 15 (16) Haiimure 3HaueHne SiN ¢r , €CIIM U3BECTHO, YTO COSx = —77 U ac (%;7[)
Ne 16 (16) Ha pucynke uzobpaxén rpaduk pynkmun y=f(X). Ha ocu abcruce oTMeueHbI BOCEMb

TOYEK: X1, X2, X3, X4, X5, X6,X7, Xg . B CKOJIbKUX M3 3TUX TOUYCK MIPOU3BOIHAS (PYHKIIHU
f(x) orpumarenpna?

Y A L
\ Ll =reo b
/ L I
A 3 N £
\ X1 Xz |Xs I4/ 0| xsxg Y%7 [ Xa X
NG [/
M
NJ /
. 10-x
Ne 17 (16) Haitnure o6nacte onpenenenus: GyHkuu: Y = Ig B
X+

Ne18 (16) Pemute ypaBHenue: 2C0S*X-5C08X-7=0

Jonoanumenvnan uacmo

IIpu BhInOIHeHNH 3agaHuil 19-22 3anummTe HOMep 3aJaHUs, X0/ PelICHUs] U MOJy4YeHHbIH 0TBET
Ne 19 (36) Hanumure ypaBHeHHe KacaTellbHOM K rpaduxy Gynkimun f(x)= 5x3 -4x2-1 B Touke

X0 =2.

Ne 20 (36) Haitnute Hanmenbinee snavenue Gpynkiun f(X) =x3 —5 x? + 7 na orpeske [-1;3].
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Ne 21 (36) Borumcimire miomia s GUIrypbl, OrpaHMYEHHOM TMHUAME Y = - X2 +2X +3,x =0, x=3,y=0.

Ne 22 (36) OcHoBaHKe IPSAMOYTOJILHOTO Mapajiesienunena — kpaapar. Haliaure o0bém
napaJulesenuIe/a, €Ciay ero BpIcoTa paBHa 12 cM, a inaroHans napajuleienunena oopasyer ¢
IJIOCKOCTBIO OCHOBAHMS yroJ 45°,

III. TAKET 9K3AMEHATOPA

I a. YCJIOBUSA

KoanuyecTBo BapuaHTOB 3a1aHusl JJI51 SK3aMeHylolerocsi — 4 Bapuanra

Bpemsi BbInoJiHeHus 3a1aHust — 4 4aca.

OOGopynoBanme: 3ajaHue, JIUCTHI CO IITAMIIOM JIJIsl BBITIOJHEHUS] PaOOThI, JTUCTHI JJIS
YepHOBUKA, pyYKa, JTUHEHKa, KapaH alll, KaIbKyJISITOp

OOyyaromuMcs pa3penaeTcst UCI0JIb30BaTh CIPABOYHBIC MAaTEPUATIbI:
- TaOJIMILY KBaIPATOB JIBYX3HAUHBIX YUCET,

- (hopmyIbl KOpHEW KBaAPaTHOTO YpaBHEHUS;

- TOXKJECTBA COKPAILEHHOIO YMHOKEHUS;

I116. KPUTEPUH OLIEHKU:

PexoMeHIauM 110 MPOBEJACHUIO U OLICHMBAHUIO IK3aMeHAa
K mpoBeaenuto sx3ameHa o MaTeMaTHKe JJI KaKI0ro 00yJaronierocs roTOBUTCS :

- TEKCT C BAPMAHTOM 3K3aMEHAIIMOHHOMN padOThI;

- KpaTKasi HHCTPYKIHUS JIsl O0y4aroIuxcs;

- [IIKaJia mepeBojia OAIJIOB B OTMETKH;

- JIMCTHI JJi1 4YUCTOBOro odopmiieHuss pabOThl W I YEPHOBHKA CO IITAMIIOM
00pa30BaTEIBHOTO YUPEIKICHUS.
[Tpu 5TOM MeTon u popma omucaHus pelIeHUs 3a1a4l MOTYT ObITh TIPOU3BOJIbHBEIMU. Bee
JUCTHI TOAMKUCHIBAIOTCS U TIOCTIE 3aBEePIIEHUs PaOOThI CIAIOTCS MPETOaBaTENIo.

Ha sk3amen oOy4aromuMcest pa3penmaercs NPUHOCUTD KaJbKYyJISATOPBI.

TekcT 7K3aMEHAMOHHBIX 3a/IaHUM COIPOBOXKIAECTCS KPATKOU MHCTPYKLUEH JJIst
o0Oy4Jarommxcs, Ko nmepeBojia 6ajIoB B OTMETKH 10 MATUOATUIBHON CUCTEME IS
MOJTYYEHHUS KaXJ0M U3 MOJOKUTEIbHBIX OTMETOK («3», «4», «5»), KOTOpbIE OCTAIOTCS
OTKPBITBIMH JIJI1 HUX B TEUCHUE BCETO BPEMEHM dK3aMeHa. [lepen Hauanom BBITTOTHEHUS
MMCEMEHHOMN AK3aMEHAITMOHHOU paboThI, 00yUYaromuecs T0KHBI ObITh 03HAKOMJIICHBI C
€€ CTPYKTYpOM, KpUTEPUAMHU OICHKHU 3aJ]aHUH, IITKAJIOW mepeBojia 0aljioB B OTMETKH.

OO0yuarmumcs MOSICHSIETCS, YTO OCHOBHBIE TPEOOBAHUS K BBIMOJHEHUIO 33 1aHUI
COCTOSIT B TOM, UTOOBI:

‘ 1. ‘ 13 NPEJICTABICHHOTO PEeIIeHUs] ObLI MOHSITEH X0 PacCyKICHUI
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oOyyJaromuxcs;

X0 PCHICHUA OBLJ1 MaTEeMaTUYECKHU I'paMOTHBIM;

Hp@I{CT&BJ’ICHHBIfI OTBET OBLI ITPaBUJIbHBIM,

METOO U (bopMa OIMMCaHMs PCIICHUS 3ada4Y MOT'YT OBITh IIPON3BOJIbBHBIMHU,

g Aow N

BBIITOJIHECHUE KAXKA0r0 13 3aJlaH1M OIL[CHUBACTCS B Oaiax.

3a npaBUIIbHOE BBINOJHEHHE JIFOOOT0 3a1aHusl U3 00s13aTeJIbHOM YacTH 00ydJaromuiics
nostyyaet oauH Oasi. [Ipu BeInoSHEHUHU 3a1aHusl U3 003aTENbHON YacTH, Te
HE00XOIMMO MTPUBECTH KPATKOE PELICHUE, 32 HETIOIHOE PEIICHHUE 3adaHus
(BpIUMCIIMTENIbHAS OIMKMOKA, ONTUCKA) MOXKHO BbhIcTaBUTH 0,5 Oanna. Eciu oOyuaronuiics
OPUBOJUT HEBEPHOE pElIEHUE, HEBEPHBIN OTBET WJIM HE MPUBOJAUT HUKAKOT'O OTBETA OH
nosydaetr () Oamios.

Kpumepuu oyenku 3a0anuii u3 00nOaHUMEIbHOU Yacmu

Conep:xxanne Kputepus banubl
[IpuBeaeHo BepHOE 0OOCHOBAHHOE pEIICHHUE, TPUBEICH 3
MPaBWIbHBINA OTBET

[IpuBeneHo BepHOE penieHre, HO AOIMyIEHa 2

BBIUMCTUTENbHAS OIIMOKA UK OMKCKA, TIPU STOM MOXKET
OBITh MTOJIYYeH HEBEPHBIN OTBET

Pemienrie HawaTo TOTMYECKH BEPHO, HO JIOIyIIICHA 1
omwuOKa, 100 pelieHrne He TOBEICHO 0 KOHIa, TIPH
9TOM OTBET HEBEPHBIN MU OTCYTCTBYET

HesepHoe pemenue, 0
HEBEPHBI OTBET WU
OTCYTCTBHUE PEIICHUS

Yucno 6amioB, KOTOpoe 00yYaroNMiCs MOXKET MOTYYUTh 32 MPAaBUIILHOE BBHITOJTHEHHUE
TOTO WJIM MHOTO 3aJIaHus, IPOCTABIAECTCA B CKOOKaX OKOJIO €r0 HoMepa B OJIaHKe
AK3aMEHAI[MOHHOU paOoThl. basibl, MoTyYeHHBIE 32 BCE BBINOJIHEHHBIE 3a/1aHUS,
CYMMHPYIOTCH.

IIIkana nepeBoaa 06a/JI0B B OTMETKH 0 NATHOAIIBLHON cUcTeMe

Onenka Yuci0 0aJ1710B,
HE00X0AMMOe /ISl TOJYYEHUSA OLEeHKHU

«3» (YI1OBIETBOPUTEIBHO) 9-14

15-20
«» (xopotiio) (He MeHee OJHOTO 3a/IaHus U3
JIOTIOJIHUTEJIBHOW ~ YacTH)

21-30
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«5» (OTIUYHO) (He MeHee BYX 3aJlaHuil U3
JIOTIOJIHUTENIBHOW ~ YacTH)

[IIkana nepeBoaa 6AJIOB B OTMETKH MOXKET OBITh pa3MeIlleHa B UHCTPYKIUU JIJIst
00y4Jaromuxcs.

[lepen HayanoM BBIMOJHEHUS paOOTHI TPOBOJAUTCS UHCTPYKTAXK 00YUAIOIINXCSI, B
KOTOPOM J10 00YUaIOIMUXCs JOBOJATCS TpeOOBaHUS M0 BHITIOJIHEHUIO SK3aMEHAITMOHHON
paboTHI.

OOyyaromumMmcs MosICHAETCA, YTO:

1. Haunnats paboTy BCceM ClieIyeT C BBITIOJTHEHUS 3aJJaHUi 00s3aTEIbHOM YacTu;

2. JIns nony4deHus: yAOBIETBOPUTEIBHON OLIEHKH, TOCTATOYHO BBINOJIHUTH 9-14 3agaHuii
00s13aTeIHLHON YaCTH;

3. ns monmy4yeHus OTMETKHU «4», HE0OXO0MMO BBITIOTHUTD 15 3amanuii 00s3aTeIbHON
YacTU U HE MEHEE OJHOTO 3aJaHHs JOTOJHUTEIbHON YaCTH;

4. JIns moaydeHust OTMETKU «5», HEOOXOIUMO BBIMTOJIHUTD 15 3amanuii 00s3aTeIbHON
YaCTU U HE MEHEe JIFOOBIX 2 3aJJaHUi IOTIOJIHUTEIILHOM YacTu;

5. OOyyaronuiicss UMeeT MPaBo BHIOPaTh, B MEPBYIO OUepeb, TC 3aJIaHUs, TIPH

BBITIOJIHCHUHU KOTOPBIX OH OYyJIeT YyBCTBOBATh ce0s1 00Jiee YBEPEHHBIM.
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IIIs. 9dK3AMEHAIIMOHHASA BEAOMOCTb:
JK3aMeHALMOHHAs BeIOMOCTh 10 MaTeMaTHKe
JlaTa npoBeieHUs IK3aMeHa:

rpynmna

JlaTa BHeCeHUsI OLIEHOK

Ne
/o

®.1.0.

Bapuant
3aaHus

Pe3ynbrathl BeIOJIHEHUS 3a0aHus (B Oaiax)

7

8

9

1
0

1
1

1
2

1
3

1
4

[EEN

[EEN

1
)

1
8

|

N

N

Cymma
0aioB

Orenka
3a
JK3aMeH

Uroros
as
OIlCHKA

OINO|OTD|WIN|F-
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[Ipencenarens 3K3aMEHALIMOHHOW KOMHUCCHUH:

IIpenomaBarens:
ACCHUCTEHTBI

(

(
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4 Ilpuinoxenue. 3aaHus 1Jisl OLEHKN OCBOEHNsI Y4eOHO! TUCUMIIIUHBI .

3AJJAHHUE Ne 1:

BxomxHoi#l KOHTPOJIb.

Boinoanume 3adanus u 3anuwiume omeemol 8 ma@zuuy omeemaoe.

Ne 3aganue OT1BeTnl
n/n A b B ) pi |
1. Kakoe u3 umcen 1,1; 1,01; 1,001; 1,0101; | 1,1 1,01 1,001 1,0101 1,00101
1,00101 sBiisieTcst HAaUMEHBIIUM ?
2. 3 3 -1 4 .2
-2 x = 3 6
q 4 4 12 3
€MY PaBHO BBIpQXECHHE —
—-1
3
3. | [lepumerp mpsimoyroiibHHKa paBeH 64cwm, | 1280 880 240 120 44
JUIMHa OJHOM u3 ero ctopoH 20 cMm. YUemy
paBHa IJIOIIA/Ib TPAMOYTOJIbHUKA?
4. | Yemy paBHO BBIpaXCHHE 3(x-2)-2(2-x) | 5x+2 x-6 2x-10 5x-6 5x-10
5. Brmmoauwnts neiicrus: 0,15 4+ 0,15 - 6,4 11,1 6,7 10,21 1,11 1,92
6. | Kakas U3 yka3aHHBIX Tap YKCEIN SBJISICTCS (3;1) (-5;-3) (3;5) (-3;5) (5;3)
pPELIEHUEM CUCTEMbI YpPaBHEHUHN
{x—y=2
3x—2y=9
3_ — — — J— —
£ [pu kakux 3Hauenusx K npo6s —— pasHa 0 K=1 K=0 K=0u k= =1 k=21
—3x K=1 n k=0
8. | Kakoe n3 yKa3aHHBIX MHOKECTB SIBJISICTCSI (0;4) (—0;0] [4; ) [0;4] [0; —4]
pEIIEHUEM HEPABEHCTBA X2 > 4x U [4; 00)
9 Uemy paBHO 3HAUEHUE Y, IPU KOTOPOM 3HAUECHUSI },:4 y:3 y=5 y:_5 y:1
BEIpakeHuit 3y-5 u 10-2y paBHBI?
10. | Ho 3amannO# hopmyse onpeneauTs IPOMEKYTKN DyHKIMS DyHKIMS Oyukius | OyHKuus Hpyroii
MOHOTOHHOCTH (QyHKIMH y = x2 + 1 yOBIBaeT yOBIBaeT BO3pacTa | BO3pacTaer OTBET"
Ha Ha €T Ha Ha (—o0; 1], '
(—o0; 1], (—; 0], (—o0; 0]y | yObiBaer Ha
BO3pacTaeT | Bo3pacTaeT | ObIBaeT [0; +0).
Ha Ha [0; +0) | Ha
[1; +00). [0; +0)
11. | Ynopocruts Bepaxkenne 3a(a + 2) — (a+ 3)2 5a2 -9 2a2+9 2a2 -9 —2a%?-9 2a+9
12. IIpencraButh BeIpaskeHHe C7C6_ - B BUJIE CTEIIEHU U + 1 _1 1 i _ 1
. - ~6 16
HaWTH ero 3HaueHue npu ¢ = 4 4 6
13. | Kakue u3 cneayronmx paBeHCTB SIBISIFOTCSI BEPHBIMMU: Tonbko 1 lu?2 lu3sl lu4 1,2,3
V25=5;4/9 = —3; V25 = —5; V=16 = —4.
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14. | Kaxas u3 yka3aHHBIX HIDKE TIap YHCEI SIBJISICTCS 2;3 2;-3 -2;-3 3;-2 -3;2
pelIeHreM CUCTEeMBI ypaBHEHUH 2x-3y=13 u
X-y=5
15. | KaxoB 3Hak uncna a, ecnu —5a > —3a? a>0 a=0 a<o OIPEACINTh | NPaBUIbHBIY
HEITb3sl OTBET He
yKa3aH
16. | Kaxoii Bu1 UMeeT TpeyroabHUK, €CIH CyMMa KaxIbIX Octpoyron | Ilpsmoyro | Tymoyro | Ompenenuts | IIpaBusbHBI
JBYX ero yrioB oombme 90 rpagycos BHBIN JIbHBII JIBHBII HEJNb3s 11 OTBET He
yKa3zaH.
17. | Beipasure X yepe3 V, eciu Y = 3X+2. X=V+1 X=Vy-2 X=V+3 ¥ = Y+2 \ = y-2
-3 B
18. | B mpaneuun ABCD yron A=68°, yron D=74° 16° n 22° 106° u 220 112° u [TpaBuIBLHBL
Ornpenenuts Bennuunel yrinos Bu C? 112° u 16° 106° i OTBET HE
yKa3aH.
19. | Pemmre ypaBuenue: x> — 7x+ 6 = 0 4:1 -1; -6 6;1 -6;1 -4:-1
20. | Kakoe u3 yka3aHHBIX MHOKECTB SIBIISICTCS PEIICHHEM (-1;3) [—1;3] [-3;1] (—o0; —1] | HApyroe
HepaBeHcTBa Y = x2 — 2x— 3 = 0? U [3; ) MHOXKECTBO
Bapuanr 2
Buvinoanume 3a0anus u 3anuwume omeemai 6 ma6jlu14y omeemaoe.
Ne 3ananue OtBeTnI
n/n A b B r pi |
1. | Kakoe u3 yucen 1,01; 1,01001; 1,001; 1,0101; | 1,01 1,01001 | 1,001 1,0101 1,0011
1,0011 sBasgercsa HaUMEHBIITNUM ?
2. 14 1 -1 4 23
5 4 12 5 *
YeMmy paBHO BBIpAKCHHE T
—-1
4
3. | [lepumerp mpsimoyrosnbHuka paBen 110 cm, | 280 700 240 5500 770
JUIMHA OJHOM M3 ero ctopoH 20 cm. Yemy
PpaBHaA 11O A/lb HpHMOYFOHBHI/IKa?
4, | YUeMy paBHO BbIpaK€HUE 5x+2 3x -6 2x+34 | 7x+6 S5x+4
5(x+4)-2(7-x)
5. Bemmoauuts neiicrsus: 0,25 4+ 0,25 - 5,7 2,85 16,79 0,285 5,7 1,675
6. | Kakas u3 yka3aHHBIX Tap YHCEN SBISCTCS (2;-1) (1;-2) (-3;1) (-1;-2) (3;-1)
PCHICHUEM CHUCTCMBI ypaBHeHI/Iﬁ
{ x—y=3
Ix+2y=-1
3— = = = — —
’. Ipu kakux 3Hauennsx K qpo6s —— pasHa 0 K=1 K=0 K=0n k=x1 k=11
—3k K=1 nxk=0
8. | Kakoe n3 yka3aHHBIX MHOKECTB SIBIISICTCSI (6;9) (=205 0] [9; ) [0;9] [0; —9]
pellleHHeM HepaBeHCTBa X2 > 9x U [9; )
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9 UeMy paBHO 3HaUY€HUE Yy, IPU KOTOPOM 3HAUECHUS y=-2 y=3 y=2 y=-5 y=1
BbIpakeHni 5y-4 u 2y-10 paBHbI?
10. | o 3amanHoil hopmyre onpenenuTs TPOMEKYTKH DyHKIUA DyHKIUA Oyukius | OyHKUUS Jpyroi
MOHOTOHHOCTH (PYHKIMH ¥ = X2 — 2 yObIBaeT yObIBaeT BO3pacra | Bo3pacraer OTBET:
Ha Ha €T Ha Ha (—o0; 1],
(—o0; 1], (—o0; 0], (—0;0] | yObiBaer Ha
BO3pacraer | Bospacraer | yobBaer | [0; +o0).
Ha Ha [0; +0) | Ha
[1; +0). [0; +0)
11. | Yopocrurs Beipaxkenue 3a2+9 2a2+9 a?—-9 a?+9 3a—9
a(2a—6) — (a—3)?
7.—3
12. TpeaCcTaBUTh BEIPAKEHNE - CG B BH/JIE CTEIICHU U + 1 _l 1 L _ l
. _C ~6 4 16
HaWTH ero 3HaYeHHe Nnpu ¢ = 4 4 6
13. | Kakue u3 crneayronmx paBeHCTB SIBIISIFOTCSI BEPHBIMHU Tonbko 1 lu? lu3l lu4 1,2,3
V25=5; /9 = —3; -1/25 = —5;
V=16 = —4.
14. | Kakas u3 yka3aHHBIX HFDKE Map YHCEI SBIISICTCS 2:3 2:-3 -2:-3 3:-2 -3;2
pELICHUEM CUCTEMBI ypaBHEHUI
2x-3y=13 u x-y=5
15. | KaxoB 3Hak uncna a, ecnu —5a > —3a? a>0 a=0 a<o ONpPEICANT | MPaBUJIBHBIN
HETb3s1 OTBET HE
yKa3aH
16. | Kaxoii BuI uMeeT TpeyroabHUK, €CTH CyMMa KaxkIbIX Octpoyron | Ilpsmoyro | Tymoyro | Ompemenuts | IIpaBunbHBI
JIBYX ero yrioB 0osbiie 90 rpaaycos BHBII JIbHBIN JIbHBIN HENb3s 1l OTBET HE
yKa3aH.
17. | Boipasure X 4epes V, ecin V = 5X-2. X=V+1 X=V-2 X=V+2 X = 2=V X = Y+2
5 5
18. | B tpaneuun ABCD yron A=46° , yron D=84° 6° n 44° 134%°n 4490 96° n I[IpaBuibHbL
Ornpenenuts BemnauHs! yriioB B u C? 96 u6° 134° it oTBET HE
yKa3aH.
19. | Pemwure ypasuenue: x2 — 5x+4 =0 4:1 -1; -6 6;1 -6:1 -4:-1
20. | Kakoe u3 ykazaHHBIX MHOKECTB SABJISETCS PELIEHUEM (-1;2) [—1;2] [2; 00) (=o0; —1] | Hpyroe
HEpaBEHCTBA U [2; ) MHOKECTBO
y=x%-2x-32>0?
A B B r i

®amuins 1 nMA o0y4aromerocsi, Ne rpynmnsl

Tabdauua oTBeTOB
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Homep 112 (3|4 |5|6 (7|8 |9 |10|11 |12 13|14 15|16 |17 |18 |19 |20
BOINpoca

OtBer

Onenka»S» craButhes 3a 19-20 BepHBIX OTBETOB.
«4» - 3a16 - 18 BepHbIX OTBETOB
«3» - 3all - 15 BepHBIX OTBETOB
«2» - 3a5 - 10 BepHBIX OTBETOB

3a 0 — 4 BEpHBIX OTBETOB.

«1»

Yc0oBuS BbINOJIHEHUS 32/IaHUSA

1. Mecto (Bpemsi) BBITIOJHEHHMs 3alaHUs:_3aJaHUE BBHIMOIHSACTCS B ayAWTOPUU BO BpEMs
3aHATHUS

2. MakcuMaiabHOE BpeMsl BHITIOJTHEHUS 33/ 1aHUS: 90 MUH.

3. [Tonmp30BaThCSl BEIYUCIUTEIHHBIME TAOTUIIAMUA M MUKPOKAIBKYISTOPAMH__HE pa3perniaercs

4. PaboTa BBITIOJHSIETCSI HA KOHTPOJIBHOM JIMCTKE ¢ yKazaHueM Ne Tpymmsl, (haMITiHu
oOyuaromnierocs. B tabnuie nox HoMepoM 3a1aHusi 00y4aroUIUIiCs 3alnchIBaeT OyKBY
OTBETA.

Il ka/sa oneHK: 00pa3oBaTeJbHBIX JOCTHKEHHU

[IpOLIEHT Pe3ynbTaTUBHOCTH (IPABUIBHBIX Orenka ypoBHs MOJTOTOBKH
OTBETOB) 0ann (oTMeTKa) BepOAaNIbHBII aHAJIOT
85+ 100 5 OTJIIMYHO
70+ 84 4 XOPOIIIO
55 +69 3 YIOBJIETBOPUTEIHHO
MeHee 55 2 HEYIOBJIETBOPUTEIILHO

IkaJia oneHKH 00pa30BaTeIbLHbIX TO0CTHKEHUI NPUMeHsieTcs /ISl BeeX Moc/ieay0muX
3alaHui.

3AJIAHHUE Ne 2:
Tema: PazBurue nonstus o unciae: OK 2; JIP 14.
KonTposbnasi padora Ne 1
«Pa3BuTHE MOHATHSA 0 YNCJIE»

TexcT 3a1aHuA

Bapmuanr 1

1.Haiimute 3HauYeHUE BHIPOKEHUS: 1: (z‘i2 - 9) npu a = %,b = —g ,c=16
C
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4 . .
2. [IpencraBpTe OOBIKHOBEHHYIO IPOOD ~ B BUJIE JICCATHYHOH NEPHOUIECKOH Ipoou.

3. 3anumuTe yncia B cragaapTHoM Buje: a) 0,00018; 6) 375000000.

4. Haitgute npousseaenue uncen A=2,0(352) u B=0,012756... ¢ TOYHOCTHIO O COTHIX.

1

o 13
5.Haiinure OTHOCUTENBHYIO IIOIPEIIHOCTh PABEHCTBA e

6. Yucno 8,75 HaiiieHo ¢ oTHOCUTENbHOM norpemHocThio 0,4%. Onpenenure aOCOJIOTHYIO
MOTPEUTHOCTb.
7. 1anbl uncna z; = -2+i, o = 2-3i. Haiinure cymMy, pa3HOCTh M TIPOU3BEACHHUE YHCEN Z1 U Z2,

Jlononnumenvnoe 3a0anue:

2 i + 13 +0,0175+ 0,00625
8. Boruncne: 42~ ;40 25 I o
8 125
Bapuanr 2

1.Halinute 3HavyeHue BeIpaxeHus: 1: (E —b?) npu a= %,b = —%,C =0,6
C

3 . N
2. IlpencraBbTe OOBIKHOBEHHYIO APOOH ~ B BHJIC ICCATHIHOM MEPHOIMIECKOH Jpo0wu.

3. 3anumuTe yncna B crangaptaoM Buje: a) 0,0000025; 6) 267000000.

4. Haitgute npousseaenne uncen A=3,2(14) u B=0,02345202... ¢ TOYHOCTBIO 10 COTHIX.
. 14 1
5. HaitauTe OTHOCUTEIBHYIO TOTPEITHOCTH PABEHCTBA P

6.. Hucno 6,25 Haiineno ¢ oTHocuTeNnbHOM norpemHocThio 0,3%. Onpenenute aOCOIOTHYIO
MOIPELIHOCTb.

7. danwl uncna 23 = -3+i, z2 = 1 - 2i. Haiigute cymMMy, pasHOCTh U IIPOM3BEACHUE YHCET Z1 U
22,

ﬂOl’lO]ZHumeﬂbHOe 3aoanue.

5 £ + E +0,0175+ 0,00625
&. Beruucnure: 4—: 40 25 1 2
0,36-3=-0156: —
8 125

Ycj0BUS BLINOJHEHUS 321AHUSA

1. Mecto (Bpemsi) BBITIONHEHHUS 3a/laHUsi:_3a/IaHHE BBIMOJHAETCS B ayTUTOPUU BO BpEMs
3aHATUS

2. MakcuMasbHO€ BpeMsl BBITIOTHEHUS 3aJaHus: 45 MUH.

3. BrI MokeTe BOCIIOJIb30BaTHCS KOHCIIEKTOM JIEKIUH, YIEOHUKOM

3AJJTAHUE Ne 3

Tema: KopHu, crenenu u gorapugmser: OK 4; JIP 14.

KonTtposbnas padora Ne2
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«KOPHI/I H CTCIICHN)

TekcT 3a1aHUA:

Bapuanr 1

Yposenov A

1. Berumcnure:
2 1

2) (16) 164  6)(16) 8° ) (16) 372-81¢ r)(16) 64°-42.(8°)°

2. Boruncnure:
a) (16) £§/0,000064 6)(16) 418-72 8)(16) i/s_u\/%
3. Pemuts nppannoHanbHble YpaBHEHUS:
a)(26) V2x-1=3; 6)(26) Vx +1=0;
4. Pemnte nokasaTenbHble YpaBHEHUS:
a)(26) 7" =49 6)(26) 2*' +2" =6
Yposenv b

5. Pemure ypaBHEHMUS:

2)(36) V3TX=3-X §)36) 9* +3" _4=0

Bapuant 2

Yposenv A

1. Brerauciure:
1 4 1 1

1 4 1 2 2 -
a)(16) 1217 6)(16)8° B)(16) 22162 r)(16) 6254-8°-(32°)°
2. Brurunciwmre:

54 4

a)(10) 3|— 0)(16) 3/38-3/—
)(16) 250 )(10) ,/19

3. Pemure HppallMOHAJIbHBIC YPABHCHU:

a)(26) VX-1=2: 6)(26) VX2 -1=+3:
4. Pemnre nokasareinLHbIE YpaBHCHUS:
a)(26) 52 =25  6)(26) 3" +3" =90
Yposenv b

5. Pemure ypaBHEHHUS:

2)(36) V2x-1=x-2; 6)(36) 25* +10-5** -3=0
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Yc/i0BUS BbINOJHEHUS 32/IaHUS

1. Mecto (BpeMsl) BBIIIOJHEHHUS 3a/aHusi:_3aJaHUE BBINOJHAETCS B ayJIUTOPUU BO BpPEMS
3AHATUSA

2. MakcuManbHOE BpeMsl BHITIOJTHEHUS 331aHUS: 45 MUH.

3. BbI MosxeTe BOCTIOIb30BATHCS CIIPABOYHBIM MaTePHAIOM

3AJTAHUE Ne 4:

KonTpoabHnas padora Ne 3
«Jlorapu¢gmpel. [IpeoOpaszoBanune BbIpaKeHH I
Tekcr 3a1aHuA

IMoaroroBUTE/JLHBIIN BAPUAHT
1. Pemnre ypaBHEHUS:

a) log, (4x+5)=-1 0) log, (4x+5) = Iogi(x2 +8)

2 3 3
B) log,(x* —8x) =2 1) log, x+log.(x-4)=1 1) lg°x-3lgx-4=0
2. Pemite HepaBeHCTBA!
2) Iogg(3x—4)>% 6) log, (3x—4) > —1 B) log, (5x+1) = log,, (3 4X)

3
Bapuant 1

1. Pemure norapudmMudeckre ypaBHEHUS:

a)log, (2x-1)=-1 6) log,(2x-1)=log, (x> +x-3) B) lg° x—4lgx-5=0
4 4 4
2. Pemmure norapupmMuyeckue HEpaBEHCTBA!

2) log, (4x +3) > % 6) log, (3x—1) > log, (2 7%)

Bapuanrt 2

1. Pemnre norapudmMuyueckue ypaBHEHHS:

a)log, (3x-5)=-1 6) log,(3x—5)=log, (x*-3) B) lg?x-3lgx-10=0
2 2 2

2. Pemure norapupMuyeckre HEpaBeHCTBA!

2) Iog4(2x—1)2% 6) log, (5% —1) = log,, (2 —3x)

Ycj0BUS BLINOJHEHUS 3aJaHUSA

1. Mecto (Bpemsi) BBITIOJHEHHS 3a/laHUsi:_3a/IaHUE BBINOJHAETCS B ayTUTOPUU BO BpEMs
3aHATUS

2. MakcuManbHO€ BpeMsl BBITIOTHEHUS 3aJaHus: 45 MUH.

3. BrI MO2KeTe BOCIIOJIB30BATHCS CIIPABOYHBIM MAaTEPUATIOM

3AJJAHUE Ne §:
Tema: IIpsimbie 1 niockoctu B npocrpancree: OK 2; OK 5; JIP 5; JIP 14
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KonTtpoabHnas padora Ne 4

« HpﬂMLIe ! IIJIOCKOCTH B MPOCTPAHCTBE»

TekcT 3a1aHuA

Bapuanr 1
N3 Touek A u B, nexamux B 1ByX NEpIEHIUKYIISPHBIX IVIOCKOCTSIX, OIYLIEHBI
nepnenukyisapel AC u B/l Ha npsamyto nepecedenus miockocreil. Haiinure nnuny
otpe3ka AB, eciiu AllI=4m, BC=7m, CI=1Mm.
W3 TOUKM K MIIOCKOCTH MTPOBEJCHBI JiBE HaKJIOHHbIE. HaiinuTe AuHbI HAKIIOHHBIX, €CIIN
HAKJIOHHbIE OTHOCSTCS Kak 1:2, a MPOEKIMY HaKJIOHHBIX paBHBI 1cM U 7cM.
Tenedponnas mpoBoJioka JIUHOK 13 M poTsIHYTa OT TenedOHHOTO CTOJI0a, T/Ie OHA
IpHUKperieHa Ha BbicoTe 10 M OT HIOBEPXHOCTH 3€MIIH, K JIOMY, T/I€ €€ IPUKPENUIH Ha
BbIcoTe 15M. HalimuTe paccrosiHre MEeXIy TOMOM U CTOJI00M, TIpearoaras, 4To
MIPOBOJIOKA HE IIPOBUCAET.
Otpesok AB nepecekaet miiockocts B Touke O. [Ipsimbie AJ[ u BC, nepnennukynspHsie
ATOM MIOCKOCTH, TIepecekaroT ee B Toukax J| u C cooTBercTBeHHO. Halimurte amuny
otpeska AB, ecniu Al =12cm, BC=4cm, OC=3cM.

Bapmuanr 2

N3 Touek A u B, nexamux B 1ByX NEpHIEHIUKYISIPHBIX IUIOCKOCTSX, OITYILEHBI
nepnesaukyssipsl AC u B/] Ha npsamyro nepeceyenus miockocrei. Haitaure mHy
otpe3ka AB, ecniu AII=BC=5m, C/I=1m
N3 To4KH K IIOCKOCTH MPOBEICHBI IB€ HAKJIOHHBIE, paBHbIe 17 cMm u 15 cMm. [Ipoeknus
OJIHOM W3 HHUX Ha 4 cM OoJIbIlIe TPOCKITUU Apyroi. Halaure mpoeKImy HaKIIOHHBIX
BepxHue KOHIIBI IBYX BEPTHKAIBHO CTOSLINX CTOJOOB, yIAJIEHHBIX HA pPAcCTOSIHUE 4M,
COCIMHEHBI TTepekIaanHoi. BricoTa omHoro crosbda 7m, a npyroro — 10 m. Haiiaure
JUIMHY TTEPEKIIaNHBI.

Otpesok AB nepecekaet mnockocts B Touke O. IIpambie A/l u BC, nepneHaukyaspHbie

3TOM IJIOCKOCTH, MepeceKkaroT ee B Toukax /[ u C coorBercTBeHHO. Halinure nnuny
otpeska AB, eciiu Al =18cm, BC=6cm, OC=4,5¢cMm.

Yci0Bus BBINOJHEHNS 3aIaHUA

1. Mecto (BpeMsi) BBINOJHEHHUS 3a/IaHUs:_3aJIaHUC BBIMOJHICTCA B ayIUTOPUU BO BpPEMs
3aHATHS

2. MakcuMmaabHOE BpeMsl BBITIOJIHEHUS 3a/1aHHS . 45 MHH.

3. BBl MOXeTe BOCIOJIB30BaThCS _CIIPABOYHBIM MAaTEPHAIOM

SAJTAHUE Ne 6:

Tema: «aementsl koMOnHaTopukmw» OK 4; OK 5; OK 8; JIP 5; JIP 4; JIP 14.
KonTposbnas padéora Ne 5

«JIeMeHTBhI KOMOMHATOPUKH»

TexcT 3a1aHuA

whnh e

Bapmuanr 1
12! gl
1ol TG
Brruncnute 3HaueHne BeIpaxeHus: a) 6!; 0) ; B)

Brraucnute: a) C7%; 6) Ci2’.

B rpynne 26 oOyuatormxcs. CKOJBKMMH CIIOCOOaMHU M3 HUX MOYKHO BBIOpaTh  Tpex
YeNoBeK IS JeKYpCTBa B CTOJIOBOM, rapaepode u ¢oiie?

B rpymnme 25 oOywaromuxcs. CKOJBKUMH CIIOCOOAMH MOKHO BBIOpAaTh W3 TPYIIIIBI
KOMaHJIy U3 8 YeJIOBEK JUIsl y4acTHsl B COPEBHOBAHUSIX ?
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5. CKOJBKUMH CIIOCOOAMU MOYKHO Pa3jI0kKHUTh BOCEMb Pa3IMYHBIX MTUCEM MO0 BOCHBMHU
Pa3IMYHbIM KOHBEPTaM, €CJIM B KaX/IbIil KOHBEPT KJIAJIE€TCS TOJIBKO OJJHO ITUCHMO?
6. Wmeercs 15 paznuunbix KHUT ¥ 10 pa3nnyHbIX xypHaIOB. CKOJIBKUMH CIIOCOOaMU
MO>KHO
COCTaBUTb NOCBUIKY U3 3 KHUT U 5 KYpHaJIOB?

Bapuanr 2
12! B
10! EIN
1. Beoruncnute 3HaueHHE BbIpaxeHUs: a) 6!; 0) ; B)
2. Beruucmute: a) C72; 6) C12’.
3. B rpynme 25 obyuaromuxcs. CKOJBKHMH CIIOCOOAMH U3 HUX MOXKHO BBIOpATh Tpex
YeJloBEK Ui Y4acTHs B COPEBHOBAHHUAX MO TEHHUCY, B Oere Ha 100 mMeTpoB u B Oere Ha
3km?

4. B rpynne 28 oOyuaromuxcs. CKOJIbKMMH crioco0aMu MOYHO BbIOpaTh M3 Kiacca
KOMaHIy H3 5 ydamuxcs i1 y4acTUA B IIOATOTOBKE K IPa3JHUKY.

5. CKOIBKHMH CIIOCOOAMH MOKHO NnoAnucCaTb BOCEMb Pa3JIMYHBLIX OTKPBITOK JJII BOCBMU
py3eit?

6. U3 Tpex MaTeMaTHKOB H JECATH SKOHOMHUCTOB HAJI0 COCTABUTh KOMUCCHIO, COCTOSIITYIO
U3 IBYX MAaTEMATHUKOB U MIECTU SKOHOMHUCTOB. CKOJIBLKUMH CIIOCOOAMHU 2TO MOYKHO
clienarthb

Yci0oBus BLINOJHEHNS 32IaHUS

1. Mecto (Bpemsi) BBITIOJIHECHHUS 3aJIaHUs:_3a/IaHUC BBIMOJHICTCS B ayTUTOPUU BO BpPEMs
3aHATHS

2. MakcumanabHOE BpeMsl BBITIOJIHEHUS 3a/1aHHS . 45 MUH.

3. Bl MOKeTe BOCITOJIB30BAThCS KOHCIIEKTOM JICKIIUN, YICOHUKOM

SAZTAHHUE Ne 7:
Tema: «Koopaunartsl u Bektopb» OK 2; JIP 14.

KonTpoasHnas padora Ne 6
«KoopanHaThl 1 BEKTOPHI B IPOCTPAHCTBE

TekcT 3a1aHus

IMoaroroBuTEAbHbI BADHAHT

1. Mausr koopaunaatel Touek A(1; -1; -4), B(-3; -1; 0), C(-1;2; 5), D(2; -3; 1). Haiinure
2AB+3CD|.

2. Jlansl koopauHatel Touek C(-4; -3; -1), D(-1; -2; 3), M(2; -1; -2), N(0; 1; -3). Haiinure kocu
Hyc yria mexay Bekropamu CD u MN.

3. IIpu kakom 3HayeHun N Bektopsl a(6; N; 2) u b (-3; 5+5n; -6) nepneHAUKYIAPHBI.

4. TIpu kakom 3HaueHun b Bektopsl AB u CD komunneapusie, ecniu - A(-3; 2; 4), B(1; -4; 2),
C(1;-2; b), D(-1; b+3; -1)?

5. U3BectHo, uto A(0; 1; -1), B(1; -1; 2), C(2; -3; 1). Haiigute kocunyc yria C TpeyrojibHUKA
ABC.

Bapmuanr 1
1. Haiigure koopauHaTsl Bektopa AB, ecnu A(3; 4; -2) u B(4; 1; 5).
2. anbl koopauHatel Touek A(-3; 2; 1), B(2; -1; -3), C(1; -4; 3), D(-1; 2; -2). Haitnute

2AB +3CD|.
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3. Hansl koopaunatel Touek C(3; -2; 1), D(-1; 2; 1), M(2; -3; 3), N(-1; 1; -2). Haitnute
KocuHyc yria mexay Bekropamu CD u MN.

4. Tpu kakoMm 3uauernu K Bextops! a (6-K; k; 2) u b (-3; 5+5K; -9) mepreHauKyIspHsL.

5. Ilpu kaxom 3HaueHuu a BekTopbl AB 1 CD koiumHeapusl, ecnu A(-2; -1; 2), B(4; -3; 6),
C(-1; a-1; 1), D(-4; -1; a)?
6. U3BectHo, uto A(0; 1; -1), B(1; -1; 2), C(3; 1; 0). Haiigute xocunyc yria C

TPEYroJbHUKA
ABC.
Bapuanr 2
1. Haiigure koopauHaTHI BEKTOpa ﬂ, ecmu A(1; -3;2) u B(0; 2; 7).

N

Hansl koopaunatel Touek C(-4; -3; -1), D(-1; -2; 3), M(2; -1; -2), N(0; 1; -3). Haitnute

3CD-2MN

3. Hansl koopaunaatel Touek A(1; -1; -4), B(-3; -1; 0), C(-1;2; 5), D(2; -3; 1). Haiigure
KOCHHYC yriia Mexty Bekropamu AB u CD.

4. Tlpu kakoM 3HaYEHUH M BEKTOPHI 5(4; m-1; m) u b (-2; 4; 3-m) nepHCHIUKYIISPHBIL.

5. Tlpu xakom 3Hauenuu a Bektopsl MN u CD xommuneapusie, ecniu C(-3; 2; 4), D(1; -4; 2),

M(1; -2; a), N(-1; a+3; -1)?
6. WUsBectHo, uro A(0; 1; -1), B(1; -1; 2), C(2; -3; 1). Haiigure xocunyc yrma C
TpeyroabHuka ABC.

YcioBus BINOJHEHNS 3aIaHUA

1. Mecto (BpeMsi) BBHITIOJIHCHMsI 3a/IaHMsI:_3a/IaHWE BBIMIOJHICTCS B ayJUTOPUU BO BpeMs

3aHIATUS
2. MakcumanabHOE BpeMsl BBITIOJIHEHUS 3a/1aHHUS . 45 MUH.
3. Byl MoeTe BOCIIOJIB30BATLCS _CIIPABOYHBIM MAaTEpHATIOM

3AJTAHHUE Ne 8:
Tema: «OcnoBbl Tpuronomerpun» OK 2; JIP 14; JIP 17.

KonTpoasHnas padora Ne 7
«OCHOBBI TPUTOHOMETPHUU»
Bapuant 1
Yposenwv A

2. YIpocTHTe BEIpaKEHUE a COS4 X +5Sin 2 X COS2 X 1-sin - ctga - cosa

. 5 37
1. Boruucaure Sin &, tga u Ctgo , eciiu eciiu U3BECTHO, UTO COS QL = — — ;& € | 7T, —

3. HaiinuTe 3HaYCHUE BBIPOKCHHUS: 4¢0s° X + 2, ecnu sin?x = 0,6
) 5,37
4. Yrpoctute Belpa)keHHe: COS” (7 — ) + COS (7 -a)

5. Onpenenure 3HaK BBIPOKEHHUSI

sin1-cos(—2) -tg3-ctg(-4).

Yposenw B.

1. JIokaxXuTe TOXKJIECTBO:

a) 16sin* o — (sin > ¢ —3c0s® a)® = 24sin* a -9 ; 6);
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2c0s’ a -tga
sin? a — cos® «
2. locrpoiite rpaduk pyHKIMN y=2C0S X + 1
Bapuanr 2.

=-102c .

Yposenw A.

. 4 3z
1. Beruucnure COSa, tga u Ctga, ecnu U3BeCTHO, UT0  SiN @@ = —g;ﬂ' <a< -

2. YrpoctuTe BEIpaxkeHue a) 7C0s° a —5+ 7sin > o : ) COSX+1gx- sin X

3. Haiigure 3nauenue Beipaxkenus: 14sin 2x—3, eciu cos’ x =0,7
9 o 37
4. Yupocture BbIpakeHue C0S” (7 —a)+ CoS - a

5. OmnpenenuTte 3HaK BBIPAKEHUS
sin(—1)-cos2-tg(-3)-ctg4.

. 57 O 5z V4
6. Berunciure: a) sin — 0) cos| —— B) tg— r) ctg| —— |.
) 5 ) ( 2 j ) tg 2 ) g( 3j
Yposenwv B.
1. ToxaxuTe TOXKIECTBO:
. 2c0s” a - ) : 2 .
a) cos’a—sin‘a= 2c0s” a-tga a)(tga —sin a) - (CO_S 2 fctga) =sin’a
tg2«x si

2. [Toctpoiite rpaduk GpyHKmH y=25in X -1

Yca0BusI BbINOJIHEHHS] 32 IAHUSI
1. Mecto (BpeMsi) BBINOJIHECHHUS 3aJIaHUs:_3aJIaHHUC BBINOJHICTCA B ayJUTOPUU BO BpPEMs
3aHATHS
2. MakcumaabHOE BpeMsl BBITIOJIHCHUS 3a1aHHUS. 45 MHH.
3. BBl MOXeTe BOCIOJIB30BaThCS _CIIPABOYHBIM MATEPHAIIOM.

SAJTAHUE Ne 9:

Kontposbnas padora Ne 8.
« Tpuronomerpuyeckue ypaBHeHUSI H HEPABEHCTBA »

TekcT 3a7aHuA

BapuanTt 1
. X+2
Haiigure obnacts onpenenenus QyHKIUN Yy = —— .
sin X

1. Haiigute o6nacth 3HaueHU GyHKIMN Y = —2C0S3X .
2. Pemmnte ypaBHenue 1 +Sinx =0

3. VYkaxwure Tpu KaKux-HUOYIb KOpHS ypaBHEHUs Ctg X + V3=0

-8

T
X ——

tg[
4. Pemute ypaBHeHUE 3
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5. Pemmre ypaBHenus: a)l + 3 sin?X = 2 sin 2x 6) c0s 4X — c0s 2x =0 B)3 c0S X — 2 sin? X
=0
Bapuanr 2

o 3x—7
1. Haiimute o6nacte onpeneneHust QyHKIUH Y = .
COs X

2. Haiimute ob6macte 3HaueHU QyHKIUU Y = —2SiN 5X.

3. Pemmre ypaBaenue: €0S X +1=0

4. YkaxuTe TpU KaKux-HUOYIb KOpHS ypaBHeHust tg X+ 1=0.
nj V3

5. Pemure ypaBHeHHE tg[x —-—

3

4

6. Pemmre ypaBHeHnus: a) 2 Sin X COS X = COS 2X — 2 sin? X 0) 3 sin x+cosx =1

B) 2 C0os? X +3sin?x=0

YcioBHS BLINOJHEHHUS 3adaHUA
1. Mecto (Bpemsi) BBHITIOJIHCHMsI 3a/IaHMS:_3a/IaHWE BBIMOJHICTCS B ayJAUTOPUU BO BpEMs
3aHATHUS
2. MakcumanabHOE BpeMs BBITIOJHEHUS 3aManust. 45 ~ MuH.
3. BbI MOxeTe BOCTIOIB30BaThCS _CIIPABOYHBIM MaTEPHAIOM

SAZTAHUE Ne 10:

JAnddepeHUMPOBAHHBINA 3a4€T.
KonTpoabHnas padora 3a 1 kypc Ne 9

TekcT 3a0aHus

BapuanTt 1

3
Boruncinure 3Hau€HHE BHIPAKEHUS: (?{/2_5 3/-5+4/81. @) 164
2. Pemmre ypaBuenue: 3/2X+9 =2

=

1

v3x-10

4. Beluucnute cyMMy 3Ha4eHHI BeIpaskeHuit A u B, ecniu A = 2 c0s180° + tg30° - ctg90°,

3. Haiigure o6nacts onpenenenus pyukuun: f(X) =

B =4sinZ+cos”- tg %

V11

Haiiqure 3HaueHHE BRIpQKEHHS: COSO.L - Ctgol - sina, eciu Sin o = T

HaiiuTe 3HaueHue BoipakeHus 2°'°%°
Pemute ypaBuenue: 10gz2(X + 12) = 2 logox
Haiisure o6nacts onpenenenns Gyukuun y = log | (X2 - 9)
3
9. [Mana ¢pynkuus y =4 cosx + 1. Haiinure ee o6mactb onpeaeneHus, MHOXXECTBO
3HAYEHHI, M BCE 3HAYCHUS X, TIPU KOTOPHIX y =-3.

N o
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X+7

10. Haiigure Bce 1ieibie penieHus] HepaBEHCTBA! ) <0
X+
Bapuanr 2
2
Brruncnure 3HaueHNE BEIPAKEHUS: (i/E }/-2+%125- ‘{/a.) 273

2. Pemmure ypaBuenue: 11-3x =2

3
3. Haiigure obnacts onpenenenus ¢pyaxuun: f(x) = (5-2x)°

4. Beluucnute CyMMy 3HaueHHI BeipakeHui A u B, eciim A = 2 sin90° +ctg60° - cos90°,

B =4tg”+sin”cos ~.
4 6 3

V2

Haiinure 3HaueHne BeIpaKEHUs: SIN o - tgo - COS @, ecu COSoL = — 3

HaiiuTe 3HaUeHHE BRIpAKEHHS 3 °%°
Pemnte ypaBuenue: 10gz2(X + 20) = 2 logax
Haitaure o6macts onpesenenns Gyakmun  y = 10gs(16-x?)

©WooN O

Y BCE 3HAYCHHUS X, TIPU KOTOPBIX Y =-2.

. X
10. Haiigure Bce mesple pelieHUs] HepaBEeHCTRA! >0

YcioBus BLINOJHEHUS 3a1aHUS

Jana ¢ynkius y = 1 - 3sin X. Haiiaure ee 001acTh onpeaeieH s, MHOKECTBO 3HAUCHHIH,

1. Mecto (BpeMsi) BBHITIOJIHCHMsI 3a/IaHMsI:_3a/IaHWE BBIMIOJHICTCS B ayJUTOPUU BO BpeMs

3aHIATUS
2. MakcumanabHOE BpeMsl BBITIOJIHEHUS 3a/1aHHUS . 90 MUH.
3. Bl MOKeTe BOCIIOJIB30BAThCS _CIIPABOYHBIM MaTCPUATIOM, TaOIHUITBI

2 KYPC

Tema: «®@ynkuum ux cpoiicrea u rpapuxkm» OK 4; OK 5; JIP 4; JIP 14
SAZTAHUE Ne 11:

Konrpoabnas padora Ne 10
«@yHKINH, UX CBOMCTBA U rpaQuKm)

TekcT 3a7aHUA

Bapmuanr 1
1. Haiigure oGnacth onpeneneHus GpyHKIMuU: a) F% 6) f(x)=+v3-x
X+

2. Haiinure MHOKecTBO 3HaueHuit GpyHkuu: a) y=x2; 6) f(X)=cos X B) y=sin 2x

3. Jlokaxwure, uto pynkius f(X)= 4X — tgx HedeTHas.

4. Pacnionioxxute 4ncia B opsiake Bo3pactanus: Sinl,4, sin(-1,8), sin0,2, sin2,5.

5. TIpu kakux 3HaUeHHUAX X QYHKIUS y= 2X-1 IPUHUMAET OTpUIATEIbHbIC 3HAYCHNU?
6. M3o06pasute cxeMaTndecku rpaduk GYHKIIMN ¥ IEPEUUCITUTE €€ CBONCTBA:

a) y = (x-2)% 6) y =2 cos 0,5x.
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Bapmuanr 2
1. Haitnure obnacte onpezeacHus: GyHKIUH: a) F% 0) f(X)=v3+x
X —_

2. Haiinure MHOKeCTBO 3HaueHui GyHknuu: a) y=x2; 6) f(X)=sin X B) y=cos 2Xx

3. Jloxaxute, uto dynxmus f(X)= x? +3c0S X yeTHas1.

4. Pacnonioxxute uncia B mopsiake Bo3pactanus: 00,4, cos(-1.2), cos2,9, cos4,3.

5. [Ipu kakux 3HaUeHUAX X QyHKUMS y= 4X + 3 NIPpUHUMAET OTpULIATEIbHbIE 3HAUEHUA?
6. N300pa3ure cxemarndecku rpaduk GyHKIUHU U IEPEUUCIUTE €€ CBONCTBA:

a)y= —_:6)y=0.5sin2x.
X+2

Yc/i0BUS BbINIOJTHEHUS 32/IaHUS
1. Mecto (BpeMsi) BBINOJHEHHUS 3a/laHusi:_3a/laHUE BBINOJHAETCS B ayIUTOPUU BO BpPEMS
3AHATASA
2. MakcuManbHOE BpeMsl BHITIOJTHEHUS 3aJaHUSI: 45 MHH.
3. BbI MoxeTe BOCTIOIB30BATHCS CIIPABOYHBIM MaTepHAIOM

Tema: «MHororpanHuku u KpyrJsie teaa» OK 5; JIP 4.

SAZTAHUE Ne 12:

Kontpoabnas padora Ne 11
«MHOrorpaHHuK#N»

TekcT 3a1aHus

Bapuant 1

1. B ocHOBaHMH TPSAMON TPEYrOJbHON TPHU3MBI JICKHUT MPSIMOYTOJIBHBIM TPEYrOJbHUK C
kareramu 8 ¢cM U 6 cMm. Ilmomans GokoBoO¥ moBepxHOCTH paBHa 120 cM?. Haiiure BBICOTY
MIPU3MBIL.

2. CTOpOHBI OCHOBaHHs MPAMOTO Mapauleenunesa paBHsl 3 ¢M U 5 M, ocTpslii yron 60°.
Bosbiias quaronans napauienenunena pasia 10 cm. Haiiaure BeicOTy napasnenenumnena.

3. OcnoBannem mupamuasl MABCD cinyxut kBaapatr ABCD. MB — BbeicoTa mupaMunsl u
MB=AB= 4 cm. Haitnure mmomans rpanu MDC.

Bapuant 2
1. BokoBoe pebpo MpaBHILHON YETHIPEXYTIOJIbHOM MPHU3MBbI PaBHO 6 CM, a IMaroHajib> OOKOBOM
rpanu — 10 cM. Haiigure 60K0BYIO OBEPXHOCTDH IPU3MBI.
2. CTopoHa OCHOBAaHHUS IPABHJIBHOW YETHIPEXyroJIbHOW MPH3MBbl paBHA 5 CM, a AMAroHallb
6okoBo#i rpanu 13 cM. Haiinnte O0KOBYIO MOBEPXHOCTH ITPU3MBI.
3. OcnoBanuem nupamugsl KABCD cnyxur kBagpar ABCD. MB — BbicoTa nmupamuasl u
MB=AB= 7 cm. Haiigure momanas rpanu KDC.

Ycj10BUS BLINOJHEHUSA 321aAHUSA
1. Mecto (Bpemsi) BBITIONHEHHUS 3a/laHUsi:_3a/IaHHE BBIMOJHAETCS B ayTUTOPUU BO BpPEMs
3aHATUS
2. MakcuManbHOE BpeMsl BBITIOTHEHUS 33 JaHUS: 45 MUH.
3. BrI MO2keTe BOCIIOJIB30BATLECS _CIIPABOYHBIM MaTEPUATIOM

3AJTAHUE Ne 13:
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KonTpoabnas padora Ne 12
«Tena Bpamenus»

TekcT 3a1aHud

Bapuanr 1
1. OceBoe ceueHue HUIMHAPA — KBaApar, JJIUHA JUaroHanu kotoporo pasHa 20 cm. Haiinute
panuyc OCHOBaHMS LIWJIMHAPA.

2. Jlnuna obOpa3zyroieil KoHnyca paBHa 2 J3 CM, a YroJI IpH BEPIIMHE OCEBOTO CEYCHUSI KOHYCA
paseH 120°. HaiiguTe miomaabs OCHOBaHUS KOHYCA.

3. Ceuenue mapa mI0CKOCThI0 UMEET IIomaas 36 7 .YeMy paBeH paauyc 11apa, €Ciiu CeueHue
yAQJIIEHO OT €ro IIEHTpa Ha paccTosiHuE 87

4. Ilnomaar 0CEBOTO CEYEHUs IUITMHIPA paBHA 6 \/; AM?, a IUIoIa/ b OCHOBAHMS 100581050301 (o]
paBHa 25 am2. Haitmire BBICOTY LIWJIMHJIPA.

Bapuanrt 2
1. OceBoe ceueHne NUIMHIPA — KBaApaT, JUIMHA TUaroHalId KOToporo paBHa 12 cm. Haiinure
paanyc OCHOBaHUS LIWJIMHAPA.

2. Jlnuna oOpa3yrorieit KoHyca paBHa 4 J3 CM, a YroJI IpY BEPIIUHE OCEBOr0 CEYEHHUs KOHyca
pasen 60°. Haiinure miomaas OCHOBaHUSI KOHYCA.

3. CedeHue mapa II0CKOCThIO HMEET Iiomans 25 7 .Uemy paBeH paanyc mapa, eclii CeueHHe
YIaJICHO OT €ro IEHTpa Ha paccTosHue 127

4.I1nomaas 0CeBOTo ceueHus MIJIMHpA paBHA 8 \/; AM?, a TUIoIa b OCHOBAHMS IUIMHAPA
paBHa 25 M2, Haiinure BBICOTY LIMJITMHpA.

Yc10BusI BbINOJHEHHSI 32 IAHUSI
1. Mecto (BpeMsi) BBITIOJIHECHHUS 3aJIaHUs:_3a/JIaHUC BBIMOJHICTCS B ayTUTOPUU BO BpPEMs
3aHATHS
2. MakcumaabHOE BpeMsl BBITIOJIHEHUS 3a/1aHHS . 45 MuH.
3. Bl MOkeTe BOCIIOJIB30BAThCS CIIPABOYHBIM MAaTEPHATIOM

SAJTAHUE Ne 14:

Tema: «Hauaga maremaTuueckoro anaauia» OK 2; JIP 14.

KonTpoasnas padora Ne 13
«IIpouzBoanas

TekcT 3a7aHUA

IMoaroroBuTEIbHBII BAPUAHT
Nel. Haiingute nmpou3BoIHYIO0 QYHKIIUU B TOUKE Xo!

A) y=x*, xo=-1 6)y=sin X —COS X, xo:% B) y=— 3C0S X+2sin X, xo:%

Ne 2. Bbluucnure nmpou3BojAHBIE (DYHKIMHA, HMCIONB3Yys (QOPMYNbI CyMMBI, NPOU3BEICHHUS U
YHJaCTHOTIO:
_u'v—uv’

V2

x> —2x% -1

(u+v)'=u'+v' (u'v)'=u'v+uv (%)'

A) y=x* - 2x - 1 6) y=x(x*-2x-1) B)y=
X

Ne 3. Mcnonp3ys hopMyssl IpOU3BEACHUS U YACTHOTO, HAMIUTE MPOM3BOIHYIO (DYHKIIUU:
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2

2

A)y=xtgx 0)y= X
1+ X

Ne 4. Victionp3ys npaBuiio qudepeHunpoBaHus CI0KHON GYHKIIUH, HAHAUTE TPOU3BOAHYIO :
— (42 8 [y2 27 2
A)y=(x>-x-1)* 0)y=vXx —x-1 B)y=Ctg(4X-?) r) y=tg°X
Bapuanr 1
Ne 1. Beraucnute npoussoanyio:  a) 14x  6) x° B) 20x3+10x*-3x+0,5 1) cos3x ) 2sin 2x
e) y=(3x-5)% x)y=+7x+12
Ne2. Haiinure mpou3BogHYIO (YHKIIUU B TOUKE X0:

A) y=3x%, x0=1 6)y=CO0SX, X0=% B) y=—2sin X, xo:% r) F2+\/;

Ne 3. Beruuciaute npousBoAHble (DYHKIUH, UCHOJB3YS (OPMYNIBl CYMMBI, NPOU3BEICHUS U
Y4aCTHOIO:

32
A) y=x? - 5x + 1 6)y=x (x*—5x +1) B)Fm
X

No 4. Vicnonb3yst hopMysel MPOU3BEACHUS U YaCTHOTO, HAMIUTE MMPOU3BOIHYIO (PYHKITUH:
X2
1+x
No 5. Vcnionb3ys ipaBuiio nuddepeHIIMpOBaHMS CIIOKHON (QYHKITUU, HAWUTE MPOU3BOTHYIO:

A) y = (x2-3x+1)7 6) y=/x* —3x+1 B) y= tg(BX-%) r) y=c0s2X

A)y=XcosSX 0)y=

Bapuant 2
Ne 1. Berauenmte npomsBoayio:  a) 9x 6) x® B) 30x%-10x°-5x+0,5 1) 3€0s3X 1) sin 2x

e) y=(4x-3)° x)y=+5x-11

No2. Haiiaute nmpou3BogHyI0 GYHKIIUHA B TOYKE X0:
A) y=2x3 x0=-1 6)y=sinx, xo:% B) y=—2C0S X, xo:% r) y=1+2 Jx

Ne3. Bpiuucnure npousBojHbIE (DYHKUIUN, HCHONB3YS (OPMYIbI CYMMBI, IPOU3BEIEHUS U
YaCTHOTIO:

1 x° —4x* —1
A y=xt+4x- = 6)y=x((x3+4x-1) B y=——
X
Ne 4. Victionb3ys hopMysibl IPOU3BEACHHUS M YACTHOTO, HAMIUTE MTPOU3BOIHYIO ()YHKIIUU:
X
1+x?
Ne 5. Ucnionb3ys npaBuiio quddepeHnnpoBanus CI0XKHONH QYHKIUK, HAHJINTE TPOU3BOIHYIO:

A)y=(x2+4x-1)°  6)y=vx% +4x-1 B)yZCtg(2X+%) r) y=sin®x

A)y=xsinx 0)y=

Ycj10BUS BLINOJHEHUSA 321aAHUSA
1. Mecto (Bpemsi) BBITIOJHEHHS 3a/laHUsi:_3a/IaHUE BBIMOJHAETCS B ayTUTOPUU BO BpEMs
3aHATUS
2. MakcuMaibHO€ BpeMsl BBITIOTHEHUS 3aJaHus: 45 MUH.

3. BBl MOKeTe BOCIOJIB30BAThCS CIIpaBOYHbBIM MAaTCpHaJIOM

39



SAJJAHUE Ne 15:

KonTtpoabnas padora Ne 14
«IIpuMeHeHre IPOU3BOTHOIN»

TekcT 3a1aHud

Bapuanm 1.
1.lana ¢pyHkmus:
f(x) = —x3 + 3x + 2. Haiinure:
a) MPOMEKYTKH BO3PACTAHHS U YObIBAaHHS
bynxumm;
0) TOYKH IKCTpEMYyMa;
B) HamOOJIbIIIEE M HAMMEHBIIIEE 3HAYCHUS
¢bynkumu Ha pomexytke [1; 3]
2.CocTaBbTe ypaBHEHHUE KacaTebHOU K rpaduky
byHKIIMN
V=2-—x—x3 Brouke x, = 0.
3.Uccnenyiite QyHKIMIO U TOCTPONTE €€ rpaduk:

f(x) = 4x? — 0,5x*.

4 MarepuanpHas TOYKa o

JIBUKETCS 3aKOHY

X(t) = —%ts +2t? +5t. Haiitu  ckopocts  ®

yckopeHue B MoMeHT Bpemenu t=5 c. (Ilepememenue
U3MEPSIETCS B METpax. )

Bapuanm 2.
1.lana GpyHKuus:
f(x) = x3 — 3x — 6. Haiigure:
a) MPOMEKYTKH BO3pACTaHHs W YObIBAHHUS
byHKIUY;
0) TOUKH SKCTPEMYyMa;
B) HamOOJIblllee ¥ HAWMCHBIIECE 3HAYCHUSI
dynkuu Ha pomexytke [—2; 0]
2.CocraBbTe ypaBHEHHE KacaTeIbHOW K
rpaduky GyHKIIUN
V=2-—x—x3 BToukex, = 0.
3.Uccnenyiite pyHKIUIO
nocTpoire ee rpaduk:
f(x) =2x3—6x + 4.
4.MarepuaiibHasi TOYKA JBIKETCS IO 3aKOHY
X(t) =t® —4t?. HaiiTi cKOpOCTh M YCKOPCHHE B
MomeHT Bpemenn =5 «c¢. (Ilepememenue
HU3MEpSIETCS B METpax.)

Bapuanm 3.

1. Nana gpynkuns: f(x) = x* — 2x% + 8.
Hatigure:

a) MPOMEKYTKH BO3PACTaHUSI U YObIBAaHHS
byHKINH;

0) TOYKH PKCTPEMYMA;

B) HauOoJIbllIee ¥ HAUMEHBIIEEe 3HAUCHUS
¢byHKIMY Ha oTpe3ke [—2; 2]

2. CocTaBbTe YpaBHEHHE KacaTelIbHOU K rpaduky
byHKIIH

V =x2?—3x+5.8T0uKe X, = —1.
3.Uccnenyiite GyHKIMIO U TOCTPOIATE ee rpaduk:
f(x) = x3 —12x.
4 MarepuanpHasi TOYKa JBUKETCS

[0 3aKOHY

1
X(t) = Zt4 +t°. HaiiTu CKOpOCTb M YCKOpEHHE B

MoMeHT BpeMeHnH =5 c. (Ilepememienue n3mepsercs
B METpax.)

Bapuanm 4.
1. Jana pyukuus: f(x) = x* — 2x% — 3.
Haiinure:

a) MPOMEKYTKH BO3PACTaHUSI U YOBIBAHHSI
byHKIUY,

0) TOYKH PKCTPEMYMa;

B) HauOOJIbIIICe U HAMMEHbBIIICE 3HAUCHHSI
GyHKIMM Ha oTpe3ke [—2; 2]

2. CocraBbTe ypaBHCHHE KacaTeIbHOU K
rpaduky GyHKIIIN

V=x?—-6x+4. BTOUKE X7 = —2.
3.Uccnenyiite GpyHKIMIO U TOCTpPOIiTE ee
rpaduk: f(x) = 6x — 2x3.

4 MatepuanbHasi TOYKa JABIKETCS IO 3aKOHY
X(t) =t* — 2t . Haiiti CKOpOCTb M yCKOpPEHHE B

MoMmeHT Bpemenn t=5 c. (Ilepememienue
U3MEpSETCs] B METPAX. )
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Bapuanm 5.
1.Jlana gynkuus: f(x) = x2 — 5x + 4. Haiigure:
a) TPOMEXYTKM BO3pacTaHus W  YOBIBaHUS
dynximu;
2. Haiinure Touku skcrpemyma ¢pyukuuu f(x) =
2x3 —3x2 - 1.
3. Haiigute HauOosbliee U
3Ha4YeHUs (PyHKIUU
YV = —x3 + 3x2 + 4. na xonuax [—3; 3]
4. CocTaBbTe ypaBHEHHE KacaTeIbHOU K TpapuKy

HaMMCHBIICC

byHKIIUN
3x-2

V= . B TOYKE Xo = 2.
3—-x

5.Uccnenyiite GpyHKIUIO U OCTPOITE €€ rpaduk:
f(x) = 2x3 — 3x2,
6.MarepuanbHasi TOYKa o

IBIDKETCS 3aKOHY

X(t)=2t> —8. Haiitu CcKOpOCTh ¥ YCKOpEHHE B

MoMmeHT BpeMeHnu t=5 c. (Ilepemenienue nzmepsercs
B METpax.)

Bapuanm 6.

1.Jlana Qynxuus:  f(x) = —x?+8x— 7.
Haitgure:
a) TPOMEXYTKH BO3pacTaHUs WM YOBIBaHUS
2SIV

2. Haiinute TOYKM SKCTpeMyMa (QyHKIHH
1

flx)=2x>—-x* -8

3. Haiimute HaumOospliee W HaWMEHbIIEE

3HaYeHUs QYHKIIUU

V =2x3—9x2 — 3 maorpeske [—1; 4]

4. CocraBpTe YypaBHEHHE KacaTeJbHOH K

rpaduky QyHKIUN
2x—5
= . B TOYKE Xy = 4.
5-x

5.Uccnenyiite QyHKIMIO U TOCTPOWTE €€
rpadux: f(x) = 3x% + 2x3.

6.MarepuanbHass TOYKa JBHIKETCS IO 3aKOHY
X(t) =t* +2t. Haiitu cKOpoCTh U yCKOpEHHE B

MomeHT Bpemenn =5 «c¢. (Ilepememienue
U3MEpSIETCS B METpax.)

Yci0oBus BLINOJHEHNS 3aIaHUA

1. Mecto (Bpemsi) BBINOJIHEHHUS 3a/aHusi:_33JlaHHE BBINOJHIETCS B

AYAUTOPHUH BO BPEMA

3aHATUA

2.BAaKCHMaHBHOCBpGMHIﬂﬂHOHHCHHHSaﬂaHHﬂ:

__ 90 wmumn.

3. Bul MoKeTe BOCIIOJIB30BATHCS CIIPABOYHBIM MAaTEPHUAIOM

3AJJTAHUE Ne 16:

KonTtposbHnas padora Ne 15
«IlepBOOOpa3Hasi U HHTErPaD)

TekcT 3a7aHUA

BapuanTt 1
1. Jlokaxwure, yto pyHkius F sBiseTcs mepBooOpasHoit i ¢pyHkimu f Ha MHOMKECTBE

R.

A)F(0=x -3, fX)=4¢ : 6)F(x) =

5x-cos X, f(X)=5+ sin x

. . 4
2. Haimure o6umii Bua nepooopasubix s pynkiun f (X) = —- +3cosx.
X

3. Mns dynkuuu f HaiinuTe nepBooOpa3Hyto, rpaduk KOTOPOH MPOXOIUT Yepe3 TOUKy M:

f(x)=36>-68+1; M(25).

2 2
4. BbluucnuTe MHTErpan: a) I 2x%dx  6) ICOS xadx
-1 V4

T
2

B) _[(4x2 + x—S)jx

0

6
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5. Bpruncauts mwiomanb GUrypsl, OrpaHIYeHHON JTUHUSMU:
y=—x’+4, y=0, x=-2, x=2.
6. Haiitu 00beM Tena, MOY4YEeHHOTO MPH BPAIlEHUH BOKPYT OCH abCIHCC KPUBOJIMHEHHOM

Tparenuy, OrpaHUYCHHOMN JIMHUSAMHU: Y = Jx , y=0, x=1 x=4.

Bapuanr 2

1. [oxaxure, uro pyHkuus F sBiseTcs nepBooOpasHoi it ¢pyHkimu f Ha MHOXKECTBE
R:
a)F(x)=4x-x3 f(x)=4-3x?>; 6)F(x)=0,5-sinx, f(x)=-cosx

. . 1
2. Haiiure obumii Bust nepooOpasubix st pyrkiuu f (X) = —-—2cos x.
X

3. Jnst dynkiuu f HaiinuTe nepBooOpasHyto, rpaduk KOTOPOH MPOXOMUT Yepe3 TOUKy M:
f(x)=3x>-2x-1; M (-15)

X

0.5
4. BbIYMCINTE WHTETpAN: a) J d—2 6) |cosxdx B) (2X2 — X+ 4)jx
X
0.25

Oty |y
O e

5. Bpluucnuth, npeABapUTENbHO CJENIaB PUCYHOK, IJIOUIaAb (UIYypbl, OrpaHUYEHHOU
2
maawsmu: Y =—X"+1, y=0, x=-1, x=1.
6. Haiitu 00BeM Tena, MOJy4EeHHOTO MPH BPAIICHUHA BOKPYT OCH aOCIIMCC KPUBOJIUHEHHOMN

Tpanenuu, OrpaHUuICHHOW JTUHUAMHA: Y = VX, y=0, x=0, x=1.

YcioBus BLINOJHEHNS 3aIaHUA
1. Mecro (Bpemsi) BBITIOJHEHHUS 3a/JaHM:_3aJaHUE BBINOJHACTCS B ayIUTOPHH BO BPEMs
3aHATUS
2 . MaKcumanbHoe BpemsA BbINOAHEHWA 3a4aHMA: 45  MMUH.

3 Bbl moXeTe BOCMNO/b30BaTbCA CnpaBOYHbIM MaTepMaIom

SAZTAHUE Ne 17:
Tema: «jeMeHTbI TEOPUHU BEPOSITHOCTEN U MaTeMaTH4yeckoil craructukm» OK4; JIP4;
JIP 14;

KonTpoasnass padora Ne 16
«JIeMeHTbI TEOPUH BePOATHOCTEI)

TexcT 3a1aHuA

Bapmuanr 1

1. U3 xop3uHbl, B KOTOPOil HaxoaaTcs 4 OenbIX M 7 YEpHBIX IIapa, BBIHUMAIOT OJUH IIap.
HaiiTi BeposATHOCTB TOTO, YTO IIAP OKaKETCSl YEPHBIM.
2. B xop3une 20 mapoB: 5 cuHMX, 4 KpacHbIX, OCTaJbHbIE YepHbIe. BpIOuparoT Haynauy

OJIMH 11ap. OHpe,Z[CJ'II/ITB, C Kakou BCPOATHOCTHIO OH GYJICT IIBCTHBIM.
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3. U3 nsatu OykB pa3pe3Hoi a30yKH COCTaBJICHO CIIOBO «KaTepy». HerpaMoTHBIN Mamb4YuK
nepemenian OyKBbI, a TOTOM Hayraj ux codpan. KakoBa BepoSTHOCTh TOTO, YTO OH OMSITh

COCTaBMII CJIOBO «KaTep»?

4. CoObiTHE A COCTOUT B TOM, YTO CTAHOK B T€UEHHUE Yaca moTpedyeT BHUMaHUS pabodero.
BepostHOoCcTh 3TOr0 coOBITHS cocraisier (,7. OmpenenuTh, ¢ KakOd BEpPOSTHOCTHIO
CTaHOK He MoTpeOyeT BHUMAHUSI.

5. B onHoili kop3uHe HaxonATcs 4 OenblX U 8 YepHBIX IIapoB, B Apyroil — 3 Oenbix U 9
yepHbIX. W3 Kaxm0i KOp3uHBI BBIHYIM MO IIapy. HaliTu BeposITHOCTH TOro, yTo 00a

apa OKaxxyTcsi OCJIBIMU.

Bapuanr 2

1. U3 xop3uHbl, B KOTOpOil HaxonaTcs 8 OenbiX U 12 yepHbIX IIapa, BBIHUMAIOT OJWH IHap.
HaiiTi BeposTHOCTH TOTO, YTO IIAP OKAKETCS OEIIBIM. .

2. B xopszune 20 mapoB: 10 cuHUX, 7 KpacHBIX, OCTAIbHbIC YepHbIe. BoIOMpatoT Haypady ouH
miap. OnpenenuTb, ¢ Kakoi BEpOSTHOCTHIO OH OyIeT IIBETHBIM.

3. U3 matu OykB pa3pe3Hoi a30yKH COCTaBIICHO CIOBO «KHUTay. HerpaMoTHBINA MaTbuuK
nepemenian OyKBbl, a IOTOM Hayraj ux codpai. KakoBa BeposSTHOCTh TOTO, UTO OH OIATH
COCTaBUJI CIIOBO «KHUTa»?

4. CoObiTHE A COCTOUT B TOM, UTO peOEHOK B TeUEHUE yaca MoTpeOyeT BHUMAaHUS CBOCH
Mambl. BepositHOCTB 3TOTO cOOBITHS cocTaBisieT 0,8. OnpenenuTs, ¢ Kakou
BEPOSITHOCTHIO PEOCHOK HE MOTPeOyeT BHUMAHUS.

5. B omHo#1 Kop3uHe HaXoaATCs 4 OENbIX U 8§ YEPHBIX IIAPOB, B APYTOM — 5 OEbIX U 9 YepHBIX.
W3 xaxx/10#1 KOP3UHBI BBIHYJIM 1O H1apy. HaliTi BeposSTHOCT TOTO, YTO 00a mapa 0KaxyTcs
OeNBIMH.

JlonosiHUTE/ILHBIE 32/1a4N:

1. BpOCﬂIOT ABC MOHCTBI. OHpeI[eJ'II/ITB, C Kakou BCPOATHOCTBIO ITOABUTCA «rep6» Ha 00enx
MOHCTAax.

2. B norepee 100 GuneroB. PaspirpeiBaercss onuH Beiurpeil B 200 pyGnedt m aBaauath
BbIMrpbIeit no 50 pyonei. ITycts X — Benn4yrHa BO3MOKHOTO BBIMTPBIILIA /ISl YEIOBEKa,
umeromero oauH Omier. CocTaBUTh 3aKOH pacHpesiesieHus] ITON CIydaifHOW BEeTUYMHBI
X.

3. CoryacHO CTaTHCTHKE, BEPOSITHOCTh TOT0, YTO JIBAJALATUIISATUICTHUN YETIOBEK MPOKUBET

emie rof, pasHo 0,992. Komnanus npeasiaraeT 3actpaxoBarh ku3Hb Ha roj Ha 1000 y.e. ¢
ymnatoii 10 y.e. B3HOca. OmpenenuTs, Kakyl TpHUOBLTL OXHAAET KOMIAHUS OT

CTPAaXOBKHU OJHOTO ABAJUATUITATUIICTHETO YCIIOBCKA.
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4. Ha nepBoM 3Ta)ke IEBATHUAITAXKHOTO JOMa B IUQT 3anu1o 4 yenoBeka. BeposTHOCT
BBIX0/1a KOXJI0T0 U3 M@ Ta Ha J1I000M dTaxke oanHaKoBa. Haiiiute BeposTHOCTH
COOBITHI:
|1| Bee BN U3 TUQTa HA OJJHOM M TOM K€ ITaXKE.
|2| Bee BBIIUIM U3 TUQTA HA IATOM ITaXE.
|3| Bce Bbiumn U3 ud)Ta Ha pa3HbIX dTaXKax.

5. JAns KaXJI0TOo U3 CIEAYIOMIHNX COOBITHI HAIUTE YMCIIO BCEX PABHOBO3MOYKHBIX
HCXOJIOB, YUCIIO OJIATONPUSATHBIX UCXOJIOB M BEPOSTHOCTD.
|1| B xynbke ¢ koHpeTamu 12 Genbix u 18 opankeBbIX gpaxe. KakoBa BEposSTHOCTb TOTO,
YTO BBITAlllEHHAs KOH(eTa Oyaer 0enoit?
|2| 13 pycckoro angaButa ciiydyaiiHeIM 00pa3oM Obuia BeiOpaHa OykBa. Kakas
BEPOSATHOCTH TOTO, YTO OHA TJIacHast?
|3| Y3 cnoBocouetanus JJAHHOE CJIOBO cnyvaitabim oOpa3om Oblia B3siTa OyKBa.
KakoBa BEeposSTHOCTB TOTO, YTO OyKBa:

a) TyacHas
0) coryacHas
B) B anipaBuTe pacnonaraercs nmocie 0ykBol O (310 Mmoxet O0b1Th U [1, u P, C...)

6. YuwuTenb UCTOPHUM 3HAET, YTO 7 MaTbuuKOB U 10 meBouek U3 Kiacca ObUTH HAKaHYHE B
KHMHO, TIO3TOMY HE BBIy4YIIIN JoMalIHee 3aaanue. K coxkaneHnuio, OoH He 3HaeT X
(hamMuIHii, HO 0OYeHb XOUYET MOCTaBUTh KOMY-HHOY b 1BOKKY. Koro emy myurie BbI3BaTh K

JIOCKE - MaJIbUMKa WM JIeBOUKY? (B Kiacce 20 MaabuuKOB U 13 JeBOYEK)

Yc10BusI BbINOJIHEHNS 32 IAHNUS
1. Mecto (BpeMsi) BBINOJHEHHUS 3aJIaHUs:_3aJIaHHUC BBIMOJHICTCA B ayJUTOPUU BO BpPEMs
3aHATHS
2. MakcuMaabHOE BpeMsl BBITIOJIHCHUS 3a1aHHMS. 45 MHH.

3. Bul MO2KeTe BOCIIOJIB30BATHCSI KOHCIIEKTOM JEKIIUN V‘le6HI/IKOM

3AJTAHUE Ne 18:
Tema: «YpaBuenusi u HepaBeHcTBa» OK2; OK 55 JIP 2; JIP 14.

Konrpoasnas patora Ne 17

«PelieHne ypaBHeHU, HEPABEHCTB H CHCTEM»
Tekcr 3axanus

1. Pemure ypaBHenus: a) X° —2x* —3x+6=0

6) 477 116-10-2'7% =0.8) 5+2c0s2X = —8COSX:

44



X+2xy+2=0

2. Pemute cucreMy ypaBHEHUI:
5x* —4x*y* —4=0

3. Pemute HepaBeHCTBa:
2) 1# <1-x ; 6) log, (x+2)—log, (x+5) <1
+ X

Yc/i0BUS BbINOJHEHUS 32/IaHUS

1. Mecto (BpeMmsi) BBINOJHEHHUS 3a/laHusi:_3aJlaHUE BBINOJHAETCS B ayJIUTOPUU BO BpPEMS
3AHATUSA

2. MakcuManbHOE BpeMsl BHITIOJTHEHUS 33/ 1aHUS: 45  MUH.

3. BBl MOeTe BOCIIOJIb30BaThCS CIIPABOYHBIM MaTePHAIIOM

OcHOBHbIE MCTOYHHMKH /151 00Y4AIOIIHXCH:
1. bammakoB M.U. Maremaruka, M:U3natenbckuii neHTp «Axagemus», 2015
Jlono/IHuTeIbHbIE HCTOYHUKH /151 00y4aIOIIUXCsl:
1.KonmoropoB A.H. Anre6pa u Hadana marematnueckoro ananusa 10-11, M. «IIpocBemienne»
20013
2. IToropenoB A.B. I'eomerpus 10-11 kmaccsr, M. «IIpocemenue» 2009
HNHTepHeT pecypcebl:
Maremaruka B OTKpBITOM KOJUIEXKE, PSKUM I0CTyrma  WWw.mathematics.ru
['eoMeTpuyecKkuii mOpTall, pSKUM JA0CTyra WWw.neive.by.ru
I'paduku Gynkiwmii, pexxum goctyna graphfunk.narod.ru
EI'D nmo MmaremaTtuke: MoAroToBKa K TECTUPOBAHMIO, PEKUM JTOCTYIIA

www.uztest.ru
Matemarnka B HOMOILb IIKOJILHUKY ¥ CTYICHTY (TeCTHI 110 MaTemaTtrke online), pexum nocryna
www.mathtest.ru
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