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1. O6mas xapakrepucTuka GoHIa OLEHOYHBIX CPEACTB Y4eOHOI JUCUUNINHBI
«MATEMATHUKA»
1.1. Obsacth npuMeHeHHs1 (POHAA OLIEHOYHBIX CPEICTB.



@OHJT OLEHOYHBIX CpEJICTB (®OC) mnpenHasHaueH [JIs1 KOHTPOJS M OLEHKHU
o0pa3oBaTelIbHBIX JOCTHKEHUM OOydYaroUIMXcsi, OCBOMBUIMX MporpamMmy y4eOHOU
OUCUMILINHBL Mamemamuxa: aneedpa u Ha4ana Mamemamuiecko2o aHaiusa, 2eomMempus.

1.2. Pe3y1bTaThI OCBOCHHS Y4eOHOM IMCUMILINHBI, MOAJIe/KALINe IPOBEpPKe.
B pe3ynbrare arrectanuu no y4eOHON JUCHUIUIMHE OCYILECTBIIAETCS KOMIUIEKCHAs

MPOBEPKA CIEAYIONMX YMEHUN U 3HAHUM, a TaKKe JUHAMUKA (opMHUpOBaHUS OOIIHUX
KOMIIETCHIIUN U JIMYHOCTHBIX PE3YJIbTATOB.

Conepxanne ®OC mno yueOHOM nuciuiuinHe «Matematuka: anrebpa W Havaa
MaTeMaTU4YeCKOro aHalu3a, TCOMETpPUs» HAMpPaBICHO Ha JOCTHKEHUE CIIEIYIOIMIHNX
nesei:

3HaTh, MIOHUMATh:

-3HaueHWe MaTEeMaTUYeCKOW HayKd JJIsi pEelIeHUs 3a7ay, BO3HUKAIOIIUX B TEOPUU H
MpaKTUKE, MUPOTY U B TO K€ BPEeMsl OIPAaHHMUYCHHOCTh MPUMEHEHHUS MaTEeMaTUUYECKUX
METOJIOB K aHAJIM3y U UCCJICIOBAHUIO MTPOIECCOB U SIBJICHUM B MPUPOJIE U OOIIECTBE.

- 3HaHME TPAKTUKH U BOINPOCOB, BO3HUKAIOIIUX B CaMOM MaTeMaTUKE JJIst
dbopMupoBaHUS U Pa3BUTUS MATEMAaTUUECKON HAYKW; UCTOPHIO Pa3BUTHS TTOHSATUS YUCIIA;
CO3/IaHUSI MAaTEMAaTUUECKOT0 aHaN3a; BOSHUKHOBEHUS U Pa3BUTHUSI TEOMETPHH.
-YHUBEpCaIbHBIH XapaKTep 3aKOHOB pPa3BUTHS MaTEMaTUUYECKUX PACCYKICHHUM; HX
MPUMEHUMOCTh BO BCEX 00JIACTAX YEIOBEUECKON JIEATEIbHOCTH.

-BeposTHOCTHBIN XapaKTep pa3IMYHbIX IPOIECCOB OKPYKAIOLIET0 MUpa

Ymern:

-BBITIOJIHATH apu(PMETHUECKUE NEHCTBUS HAJl YUCIAMH, COUYETasi YCTHHIE U MUChMEHHbIE
NpUEMbl; HAXOAUTHh MPHUOJMKEHHbIE 3HAUYECHUS] BETUYMH U TOTPEIIHOCTH BBIYUCIICHHM
(abconroTHast ¥ OTHOCUTENIbHAS); CPABHUBATH YHCIIOBBIC BBIPAYKEHUS;

-HaXOJIUTh 3HAYEHUS KOPHS, CTENEHH, JJoraprudma, TPUTOHOMETPUUYECKUX BHIPAKCHHUHN Ha
OCHOBE OTpEJEICHHs, UCTONB3YsI MPU HEOOXOAMMOCTH WHCTPYMEHTAJBHBIE CPEJICTBA;
MOJIb30BATHCS MPUOTMKEHHOM OIEHKON IIPY MPAKTUYECKUX pacyeTax;

-BBITIOJIHATH MIPeoOpa30BaHUs BBIPAKEHHM, TpPHUMEHSS (QOPMYIbI, CBSI3aHHBIE CO
CBOMCTBaMU CTEICHEH, TOTapu(PMOB, TPUTOHOMETPUUECKUX (yHKIIH;

-BBIYUCIISITh 3HAYCHUE (YHKIMU TIO0 33JJaHHOMY 3HAYCHUIO apryMEHTa MpHU Pa3TUdHBIX
criocobax 3ajanus GyHKIUY;

-ONpEeNeNsATh OCHOBHBIE CBOWCTBA YHCIOBBIX (YHKIWHA, WIUIIOCTPUPOBATh WX Ha
rpadukax;

-CTpOUTHh TpaPUKH H3YUYEHHBIX (YHKIHH, WIUTFOCTPUPOBATH MO TpaduKy CBOICTBA
AIEMEHTAPHBIX (DYHKITHIA;

-ACTIOTH30BATh MOHATHE (DYHKIIUH JIJIS1 OTIMCAHMS ¥ aHAJIM3a 3aBUCUMOCTEH BEJINYNH;

- HaXOJIUTh TTPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKITUH;

-ACTIOTH30BATh MTPOU3BOAHYIO JIJISI U3YUYEHUSI CBOMCTB (DYHKIIMH M MOCTPOSHUS TPaduKOB;
-IPUMEHATHh TPOW3BOJHYIO ISl TPOBEACHHS TMPHUOIVIKEHHBIX BBIUHUCICHUN, peniaTh
3alayd  TPHUKJIAJHOTO XapaKTepa Ha HAaXOXXICHWE HauOOJBIIEr0 W HAWNMEHBIIETO
3HAYCHUS;

-BBIYUCIISITh B TMPOCTEHININX Cydasx IUIOM@AAM W OOBEMBI C UCIOJB30BAaHUEM
OTIPEJICIICHHOTO NHTETPaa;



-permaTh paruoHAIbHBIC, TOKa3aTelIbHbIC, JOTAapU(PMUUYECKHAE, TPUTOHOMETPUICCKUE
yYpaBHEHUS, CBOIAIIAECS K JIMHCWHBIM U KBaJpaTHBIM, a TakKe aHAJIOTHYHBIC
HEPaABEHCTBA U CUCTEMBI,

-HACIIOTh30BaTh TpapUecKuii METOT PEIICHNS YPaBHEHUH U HEPABCHCTB,;

-n300pakaTh HA KOOPAMHATHON TJIOCKOCTH PEIICHUS YPaBHCHUN, HEPABEHCTB U CUCTEM
C IBYMSI HCHM3BECTHBIMU;

-COCTaBJISATh M pEIIaTh YypaBHCHHWS W HEPABCHCTBA, CBS3BIBAIONINE HEH3BECTHHIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCJIC TPUKIIATHBIX ) 3a1a4ax.

-permaTh MpocTeime KOMOMHATOPHBIC 3a/1a4l METOJIOM Tiepedopa, a TakkKe ¢
WCITOJIb30BAaHUEM U3BECTHBIX (POPMYIT;

-BBIYUCIISITH B MPOCTEUIITUX CITydasX BEPOSITHOCTH COOBITUH HAa OCHOBE TOJICUETA YHCIIa
HCXO/IOB;

-pacro3HaBaTh Ha 4YepTEXKax W MOJCISIX IPOCTPAHCTBCHHBIC (OPMBI; COOTHOCHUTH
TPEXMEPHBIC OOBEKTHI C UX ONMHUCAHUSIMH, H300PAKECHUIMU;

-ONUCBHIBATh B3aMMHOE PACIOJNIOKCHHE TMPSAMBIX W IUIOCKOCTE B MPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYXKJICHHUS 00 3TOM PaCIOJI0KCHUH;

-aHAJIM3UPOBaTh B TMPOCTEUIIUX CIIy4asX B3aUMHOE paCIOJIOKCHHE OOBCKTOB B
IIPOCTPAHCTRBE;

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

-CTPOUTH MPOCTEHINNE CeUCHUS KyOa, MPU3MBI, TUPAMUJIBL;

-peniaTh IIAHUMETPUICCKUE U MMPOCTCHUIIINE CTEPEOMETPUYCCKUE 3a/1aul Ha HAXOXKJICHHE
reOMETPUYECKUX BEJIMYMH (JJIUH, YTJIOB, IUIOMIA/Iel, 00beMOB);

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

-IPOBOJIUTH JTOKA3aTENbHBIE PACCYKICHUS B XOJ€ PELICHUs 3a]1ay;

N ocBouTh cocTaBistome 0011e KOMIIETEHIIMY YYeOHOU TUCITUTUTHBI:

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

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JIESITEIHHOCTh, UCXOMAS W3 IIEJTH M CIOCOOOB ee
TOCTHXKEHUS, OTIPEICTICHHBIX PYKOBOIUTEIIEM.

OK 3. Ananmu3upoBarh paboOuyyr0 CHTyalldl0, OCYIIECTBISATh TEKYIIUA W HWTOTOBBIN
KOHTPOJIb, OIEHKY M KOPPEKIHUI0 COOCTBEHHOU NEATEThHOCTH, HECTH OTBETCTBEHHOCTH
3a pe3yJIbTaThl CBOCH pabOTHI.

OK 4. OcymiectBnsaTe  mouck  uHbopmaiuu, HeoOxoauMoil  aist 3 heKTUBHOTO
BBITIOJTHEHUS PO ECCUOHAIBHBIX 3a71a4.

OK 5. Hcnons3oBath nH(OPMAITMOHHO-KOMMYHHUKAITHOHHBIE TEXHOJIOTUHU B
nmpoecCHOoHaNBHOM NESITETEHOCTH.

OK 6. Paborate B komaHzae, 3(p¢eKTuBHO 0OMmMATHCA C KOJUIETaMH, PYKOBOJCTBOM,
KITMEHTaMHU.



JIMYHOCTHBIE PE3YJIBTATHI
peai3aliy IPOrpaMMbl BOCIIUTAHHS
(eckpunTopsl)

Kox
JINYHOCTHBIX
Ppe3yJibTaToB
peanu3anuu
MIPOrpaMMBbL
BOCITMTAHUS

Oco3Haronmii ceds rpaxJaHMHOM U 3aIIUTHUKOM BEIMKOW CTPaHbI

JP 1

[IpoABASAOMINI AKTUBHYIO TPaXKJAHCKYIO IMO3ULHUI0, JEMOHCTPUPYIOIIMI MIPUBEPKEHHOCTh
IIPUHLIAIIAM YECTHOCTH, IOPSAIOYHOCTH, OTKPBITOCTH, JKOHOMUYECKH aKTUBHBIM U Y4aCTBYIOIIUI
B CTYJEHYECKOM M TEPPUTOPUAIBHOM CAMOYIPABICHUM, B TOM UYHCIE HA YCIOBHAX
T0OpOBOJIBUECTBA, NPOAYKTUBHO B3aMMOJACHCTBYIOIIMKA ¥ YYacCTBYIOIIMKA B JIESATEIBHOCTH
0OIIECTBEHHBIX OPTraHU3aIii

JIP 2

CoOGmrofaromuii  HOPMBI  IIPABOIOPSIKA, CIEAYIOIIMNA HAealaM TIpakJaHCKOro OOIIecTBa,
obecrieyeHns 0e30MAaCHOCTH, MpaB W CBOOOJ rpaxaaH Poccuu. JIOSIBHBIA K yCTaHOBKaM H
MIPOSIBJIEHUSIM TIPEACTABUTEIEH CYOKYJIbTYp, OTJIMYAIOIIMA MX OT TPYII C JAECTPYKTUBHBIM U
J€BUAHTHBIM IIOBEJICHUEM. J[eMOHCTPUPYIOIUI HENPUATHE U IPEIYNPEKTAIOMMN 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 «IIU(POBOTO CIEAA»

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 IIOKOJICHUA 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 ¥ IEMOHCTPUPYIOIIMK  yYBa)XEHHE K  MPEACTABUTENSM  Pa3IMYHbBIX
STHOKYJIBTYPHBIX, COIIMAJIBHBIX, KOH(ECCHOHANBHBIX M HWHBIX rpynn. ConpuyacTHbIM K
COXPAaHEHUIO, MPEYMHOXKEHUI0O M TPAHCISILMHA KYJbTYPHBIX TpaAWIUMd W LEHHOCTEH
MHOTOHAIIMOHAJILHOTO POCCUICKOTO TOCYIapCTBA

JP 8

CoOnromaronuii ¥ MpomaraHJAuPYIOIMINK TpaBuaa 370pOBOr0 U 0€30MacHOro o0pasza KU3HH,
CTIOPTa; TPEAYNPEKIAIOMNNA JTHOO TPEOIOJICBAIOIINN 3aBUCHMOCTA OT aJIKOTOJISA, Tabaka,
NICUXOAKTUBHBIX BEHIECTB, a3apTHHIX urp W T.0. COXpaHSIOMUNA NCHUXOJOTHYECKYIO
YCTOWYUBOCTH B CHTYaTHBHO CJIOKHBIX HIIH CTPEMHUTEIBHO MEHSIOIIMXCS CUTYAITHSIX

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 IIEHHOCTHU, TOTOBBIM K CO3JIaHMI0 CEMbM M BOCIUTAHMIO JETEH;
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 Mamemamuka: aneedopa u Ha4yana Mamemamuieckozo anaiusa;
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 H3ydeHHbIX (YHKIIUN, WITIOCTPUPOBATH MO IpauKy CBOIMCTBA
AJIEMEHTapPHBIX (PyHKIIHMA

V11- HaxoauTs IpOU3BOIHBIE 2JIEMEHTAPHBIX (DYHKIIHIA,

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

V15- BpuucnsaTh B NPOCTEHIIMX CiIy4yasx IJIOMATd W OOBEMBl C HCIOIb30BAaHUEM

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] YpaBHEHU 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- H3zobpasicamv ochogHble MHO202PAHHUKU U KpY2/ble Mead, 8bINOIHAMb 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 CTEPEOMETPUUECKHX 3a4a4 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 (PYHKIUH;

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 CTEPEOMETPUN

II. SAAAHME JUUIA DK3AMEHYIOIIET' OCHI.

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

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

MpoTOKOJ Ne oT 2022r.

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 nmpuroToBieHHs] BapeHbs U3 CMOPOAMHBI HAa 1 Kr siroj HykHO 1,8 Kr caxapa. CKOJIbKO
KUJIOTPAMMOBBIX YIIAKOBOK caxapa HY>KHO KYIUTb, YTOObI CBAPHUTH BapeHbe U3 13 KT CMOPOAUHBI?
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 TeJe(OHHBIX pa3roBopoB cocTanisteT 600 MuHyT B Mecsi. Kakyro cyMMy OH J0JDKEH
3aIIaTUTh 3@ MECAL, €CIIM O0Iast JITUTETLHOCTh Pa3rOBOPOB B TOM MeCsLE IEHCTBUTEIBHO OyIeT
paBHa 600 Munytam? OTBeT naiite B pyOsIsx.

11



Ne 3 (10) Ha pucynke xupHbiMu TOukamu 0,7

TNOKa3aHO ~ CYTOYHOE  KOJIMYECTBO  OCAIKOB, ) &

BhImaaaBmux B Skyrcke ¢ 18 mo 29 okrsa6ps 1986 0.5 \

roga. Ilo ropuszoHTanmu ykasplBalOTCI 4ucna o \
Mecsla, MO0 BEPTUKAINA — KOJMWYECTBO OCAIKOB, 0.4 / \
BBINIABIIMX B COOTBETCTBYIOLIUI JCHBb, B 03

MUILIAMETpax. Jjist HarIsIHOCTH JKUPHBIC TOYKH [ 9 \ /

Ha PUCYHKE COEIMHEHBI JuHHUeH. Onpenenure 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 w3 JlatBum, 7 3 JIuteel u 10 u3 [Honsuu. Ilopsigok, B KOTOPOM BBICTYNAIOT CIOPTCMEHHI,

onpezensercs xxpedrem. Haliaure BeposITHOCTh TOT0, YTO CIIOPTCMEH, KOTOPBIM BHICTYNAET MOCIETHUM,

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. Haliaure
e€ TuIomab. /

Hcnoan3ys rpadpuk pynkuuu y=f(X) (cM. puc. HHIKe), onpeeuTe U 3aNUIIUTE OTBET:
Ne 10 (16) ObGnacte onpeneneHust GyHKIIUHA

Ne 11 (16) OO6nacte 3HaUeHUN QYHKIIUH

Ne 12 (16) IIpomexyTku Bo3pacTaHus U yObIBaHUS (YHKITUH

Ne 13 (16) Haitnute 3HaueHMe QPyHKIIMHU, €CJIM 3HAYCHUE apTryMEHTa paBHO -2.

Ne 14 (16) OcHoBaHueM TPSIMOI TPEYTOIBHOM MTPU3MBI CITY)KUT
HPSIMOYTOJIbHBIN TPEYroJIbHUK C KaTeTaMH 4 1 9, 00bEM IPU3MBI
pasen 180. Haiinute GokoBoe peOpo mpu3Msl

Ne 15 (16) Haiiaute 3HaueHue COS, €CIIM M3BECTHO, YTO SiN o = —% U Qae (37” 1271)
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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 TOYEK MPOU3BOIHAS DYHKIHH
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
napajuiesienuIe1a, €Cliv ero BeicoTa 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
JUTUTENBHOCTh TeJIeQOHHBIX pa3roBopoB cocTarisgeT 700 MuHyT B Mecsi. Kakyio cyMMy OH J10JDKeH
3aIIaTUTh 3a MECAL, €CIIM 00IIast JTUTEILHOCTh Pa3rOBOPOB B ATOM MeCsIe ASUCTBUTENIBHO OyieT
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 ropusoHTANIM 30 " \l i \

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

BEPTUKAIN — KOJIMYCCTBO 0CaKOB, 5 g 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 MypmaHCKke BIEpBBIC BBHINANO 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 YYacTBYIOT 7 criopTcMeHoB u3 Poccuu, 7 uz @panuuu,
4 u3 'epmanuu u 7 uz Utanuu. [Topsok, B KOTOPOM BBICTYNAIOT CIIOPTCMEHBI, OIIpeIesieTcs
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 n3o6paxena tpanemus. Haiiaure
€€ 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 TPEYTroJIbHUK ¢ KaTeTaMu 12 1 8, 00bEM NpU3MBbI
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 uzoopaxén rpaduk pynkuuu y=f(X). Ha ocu abciice oTMe4YeHbI ICBSITh
TOUEK: X1, X2, X3, X4, X5, X6,X7, X8 X9 . B CKOJIBKHMX M3 3THX TOYEK MPOU3BOAHAS (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) Pemmre ypaBHeHne: 3Sin’x-7 sin X + 4=0

,ZIOl’lOJlHllm é/lbHasA 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 BRICOTa paBHa 8 ¢M, a [UaroHaib napajelenuneaa o0pasyerT ¢
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) g npUroTOBJIEHUSI YEPHUYHOTO BapeHbs Ha | Kr yepHUKH HyxHO 1,3 kr caxapa. CKoJabko
KHAJIOTPaMMOBBIX YITAaKOBOK caxapa HYHO KyIHUTh, 4YTOOBI CBAPUTH BapeHbe U3 15 Kr uepHUKu?
Ne 2 (10) TenedoHHas KOMIIAHUS MTPEIOCTABISAET HA BEIOOP TPU TapU(HBIX IIIAHA.

AOOHEHTCKas Ij1aTa

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

TapudHerit mnan

«IToBpeMeHHBII» 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
JUTUTENHHOCTH TesIe(hOHHBIX pasroBopo cocTarisieT 800 MuHyT B Mecsil. Kakyro cymMmmy OH TOJDKEH
3aIlJIaTUTh 32 MECSIII, €CJIM 00IIas JUTUTEIBHOCTh Pa3TOBOPOB B 3TOM MECSIE ICHCTBUTEIBHO OyIeT
paBHa 800 Munyram? OTBeT Aaiite B pyOIsx.

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

[To ropu3oHTamu yKa3bpIBAIOTCA YHCIIA 281
Mecsmna, IO BEPTHKAIN — ILICHA 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 A3aHHbIN 4
P p YK 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 IO TOJIKAHMIO A/1pa y4acTBYIOT 10 CHOPTCMEHOB U3 APreHTHHBI, 3 U3
bpazunuu, 7 u3 [laparsas u 5 uz Ypyrsas. [lopsiaok, B KOTOPOM BBICTYIAIOT CIIOPTCMEHBI,

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 (PYHKIUU

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 CKOJNIBKHX U3 3THX ToueK mpousBoaHas Gpyrkiuu 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°,

17



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) Pemnre ypaBuenue: 2c0s%X-5C0S X-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 sx3amMeHa o MaTeMaTHKe JJI KaKI0ro 00yJaroierocsi TOTOBUTCS

- TEKCT C BAPMAHTOM 3K3aMEHAIIMOHHOMN padOThI;

- KpaTKasi HHCTPYKIHUS JIsl O0y4aroIuxcs;

- [IIKaJia mepeBojia OAIJIOB B OTMETKH;

- JIMCTHI JJi1 4YUCTOBOro odopmiieHuss pabOThl W I YEPHOBHKA CO IITAMIIOM
00pa30BaTEIBLHOTO YUPEIKICHUS.
[Tpu 5TOoM MeTon u popma ommcanus penieHus 3a1a4u MOTYT ObITh TIPOU3BOJIBHEIMU. Bee
JUCTHI TOAMKUCHIBAIOTCS U TIOCTIE 3aBEePIIEHUs PaOOThI CIAIOTCS MPETOaBaTENIo.

Ha sk3amen oOy4aromuMcest pa3penmaercs NPUHOCUTD KaJbKYyJISATOPBI.

TekCT 3K3aMEHAMOHHBIX 3aJIaHUN COMPOBOKIACTCS KPATKOW MHCTPYKLMEH IS
o0Oy4Jarommxcs, Ko nmepeBojia 6ajIoB B OTMETKH 10 MATUOATUIBHON CUCTEME IS
MOJTYYEHHUS KaXJ0M U3 MOJOKUTEIbHBIX OTMETOK («3», «4», «5»), KOTOpbIE OCTAIOTCS
OTKPBITBIMH JIJI1 HUX B TEUCHHUE BCETO BPEMEHM dK3aMeHa. [lepen HauanoM BbINOJIHEHUS
MMCbMEHHOM AK3aMEHAIMOHHOM paboThl, OOy4darouecs JOJIKHbBI ObITh 03HAKOMJIEHBI 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 3aJJaHUM OILICHUBACTCS B Oaymtax.

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.

22



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-

25

[Ipencenarens 3K3aMEHALIMOHHOW KOMHUCCHUH:

IIpenomaBarens:
ACCHUCTEHTBI

(

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

3AJJAHHUE Ne 1:

BxoaHo# KOHTPOJIb.

Boinoanume 3a0anus u 3anuwiume omeemol 8 ma@zuuy omeemoe.

Ne 3aganue OTBeTnl
n/n A b B ) Jil|
1. Kakoe w3 uwmcen 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
1= s 12 3 e
Uemy paBHO BBIpa)KEHHE —
—-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 BBIpaXCHUE 3(x-2)-2(2-x) | 5x+2 x-6 2x-10 5x-6 5x-10
5. Brmmoauwnts neiicrsus: 0,15 4+ 0,15 - 6,4 11,1 6,7 10,21 1,11 1,92
6. | Kakas U3 yka3aHHBIX Tap YKCEIN SBJISIETCS (3;1) (-5;-3) (3;5) (-3;5) (5;3)
pPELICHUEM CUCTEMbl YPaBHEHUHN
{x—y=2
3x—2y=9
3_ — — — — —
£ [pu kakux 3Hauenusx K npo6s —— pasHa 0 K=1 K=0 K=0u k= =1 k=21
—3x =1 u k=0
8. | Kakoe u3 yKa3aHHBIX MHOKECTB SBJISICTCSI (0;4) (—0;0] [4; ) [0;4] [0; —4]
pellleHHeM HEPAaBEHCTBA X2 > 4x U [4; )
9 Uemy paBHO 3HAUEHUE Y, IPU KOTOPOM 3HAUECHUS },:4 y:3 y=5 y:_5 y:1
BEIpakeHuit 3y-5 u 10-2y paBHBI?
10. | Ho 3amauHO# 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], (—o; 0]y | yObiBaer Ha
BO3pacTaeT | Bo3pacTaeT | ObIBaeT [0; +0).
Ha Ha [0; +0) | Ha
[1; +00). [0; +00)
11. | Ynopocruts Bepaxkenne 3a(a + 2) — (a+ 3)2 5a2 -9 2a2+9 2a2 -9 —2a%?-9 2a+9
12 HpeﬂCTaBI/ITB BbIPa’XCHUC 6756_3 B BUJIC CTCIICHU U i 1 — 1 1 i _ 1
HaWTH ero 3HaueHue npu ¢ = 4 6 16 6
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13. | Kakue u3 crneayronmx paBeHCTB SIBISIFOTCSI BEPHBIMHU: Tonbko 1 1u?2 lu3l lu4 1,2,3
V25=5;V9 = —3; V25 = —5; V=16 = —4.
14. | Kaxkas w3 yka3aHHBIX HIDKE TTap YUCEN SBISCTCS 2:3 2;-3 -2;-3 3;-2 -3;2
pelIeHreM CUCTEeMBI ypaBHEeHUH 2x-3y=13 u
X-y=5
15. | KakoB 3Hak uncina a, eciu —5a > —3a? a>0 a=0 a<o OIPENICIIUTh | TPABUIbHBIN
HEJb3sI OTBET He
yKa3aH
16. | Kaxoii B UMeeT TpeyroabHUK, €CIH CyMMa KaxIbIX Octpoyron | Ilpsmoyro | Tymoyro | Ompenenuts | IIpaBusbHBI
JBYX ero yrioB oombmie 90 rpagycos BHBIN JIbHBII JIBHBII HEJNb3s 11 OTBET HE
yKa3aH.
17. | Beipasure X yepe3 V, eciu Y = 3X+2. X=V+1 X=Vy-2 X=V+3 ¥ = Y+2 \ = y-2
-3 -3
18. | B mpameuun ABCD yron A=68°, yron D=74° 16° n 22° 106° u 220 112° u [paBuIBLHBL
Onpenenuts Benuaunsl yrios Bu C? 112° u 16° 106° it oTBET He
yKa3aH.
19. | Pemmure ypaBuenue: x> — 7x+ 6 = 0 4;1 -1; -6 6;1 -6;1 -4;-1
20. | Kakoe u3 yka3aHHBIX MHOKECTB SIBIISIETCSI PEIIIEHHEM (-1;3) [—1;3] [-3;1] (—o0; —1] | HApyroe
HepaBeHcTBa Y = x2 — 2x—3 = 07? U [3; ) MHOXKECTBO
Bapuanrt 2
Buvinoanume 3a0anus u 3anuwume omeemai 8 ma@zuuy omeemaoe.
Ne 3aganue OTtBeThI
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 saBasgercsa HaUMEHBIINM ?
2. L 4 1 -1 4 _5
5 4 12 5 *
YeMmy paBHO BBIpAKCHHE T
1
4
3. | [lepumerp mpsimoyromnbHuka paBern 110 cm, | 280 700 240 5500 770
JUIMHA OJIHOM M3 ero ctopoH 20 cm. Yemy
PpaBHaA 11O A/lb HpHMOYFOHBHI/IKa?
4. | YUemy paBHO BBIpaKEHHE S5x+2 3x-6 2x+34 | 7x+6 Sx+4
5(x+4)-2(7-x)
5. Bemmoauwuts neiicrsus: 0,25 4+ 0,25 - 5,7 2,85 16,79 0,285 5,7 1,675
6. | Kakas u3 yka3aHHBIX Tap YKCEN SBISCTCS (2;-1) (1;-2) (-3;1) (-1;-2) (3;-1)
PCHICHUEM CHCTCMBI ypaBHCHI/Iﬁ
{ x—y=3
3x+2y=-1
3— frd = e — —
£ Tpu kakux 3Hauennsx K qpo6s —— pasHa 0 I K=0 K=0u k=x1 k=11
=3k K=1 nu k=0




8. | Kakoe u3 yKa3aHHBIX MHOKECTB SBIISIETCS (0;9) (—00; 0] [9; ) [0;9] [0; -9]
pellleHreM HepaBeHCTBa X2 > 9x U [9; )
9 UeMy paBHO 3HaU€HUE Yy, IPU KOTOPOM 3HAUECHUS y=-2 y=3 y=2 y=-5 y=1
BbIpakeHnit 5y-4 u 2y-10 paBHbI?
10. | Ilo 3agannoit popmysie onpeneauTb IPOMEXYTKU OyHKIUA DyHKIUA Oynkiusa | OyHKIUA Hpyroi
MOHOTOHHOCTH (DYHKIMH ¥ = X2 — 2 yObIBaeT yObIBaeT BO3pacra | BO3pacraer OTBET:
Ha Ha er 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. | YOpoctuts BhIpaxkeHue 3a2+9 2a>+9 a?—-9 a?+9 3a—9
a(2a—6) — (a— 3)?
7.—3
12. TpeaCcTaBUTh BEIPAKEHNE - CG B BHJIC CTCTICHH U + 1 _l 1 1 _ 1
. £ ~6 4 4 16 6
HaWTH ero 3Ha4YeHue mnpu ¢ = 4
13. | Kakue u3 crneayronmx paBeHCTB SIBISIFOTCSI BEpPHBIMH Tonbko 1 1u2 lu3 lud 1,2,3
V25=5;V9 = —3; -1/25 = —5;
V=16 = —4.
14. | Kakas u3 yka3aHHBIX HFDKE Map YHCEI SIBIISICTCS 2:3 2:-3 -2:-3 3:-2 -3;2
peLIeHNEeM CUCTEMbI ypaBHEHHI
2x-3y=13 u x-y=5
15. | KakoB 3Hak uncina a, ecniu —5a > —3a? a>0 a=0 a<o0 OTNIPENIeNIUTh | TMPABUIBHBIN
HEJb3s OTBET HE
yKa3zaH
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 uepes 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° u 44° 134%°u 440 96° u [IpaBHIBHBI
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 ABJISETCS PELIEHUEM (-1;2) [-1;2] [2; 00) (=o0; —1] | HOpyroe
HEpaBEHCTBA U [2; ) MHOKECTBO
V=x%-2x-32>0?
A b B ) pi |
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®amuins 1 nMA odyuaromerocsi, Ne rpynnsl

Tab6auua oTBeTOB

Homep 112 (3|4 |51|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» - 3a 16 - 18 BepHbIX OTBETOB
«3» - 3all - 15 BepHBIX OTBETOB
«2» - 3a5 - 10 BepHBIX OTBETOB
«1» - 3a 0 —4 BepHBIX OTBETOB.

Yc0oBus BbINOJIHEHUS 32/IaHUS

1. Mecto (Bpemsi) BBITIONHEHHWs 3aJaHUs:_3aJaHUE BBHITMOIHSACTCS B ayAMTOPUU BO BpEMs
3AHATASA

2. MakcuMaibHOE BpeMsl BHITIOJTHEHUS 33/ IaHUS: 90 MUH.

3. [Tonp30BaThCSl BEIYUCIUTEIHHBIME TAOTUIIAMUA M MUKPOKAIBKYISITOPAMH__HE pa3perniaercs

4. PaboTa BBITIOJHSETCSI HA KOHTPOJIBHOM JIMCTKE ¢ yKazaHueM Ne Tpymmsl, (haMITHu
oOyuaromierocs. B tabnuie nox HoMepoM 3a1aHusi 00y4arOUIUIiCs 3alnChIBaeT OyKBY
OTBETA.

Il ka/sa oneHKH 00pa3oBaTeJbHBIX JOCTHKEHHU I

[TponeHT pe3ynbTaTUBHOCTH (ITPaBHUIILHBIX Onenka ypoBHs IIOATOTOBKH
OTBETOB) 0asu1 (OTMETKa) BepOaIbHBIM aHAJIOT
85 + 100 5 OTJINYHO
70+ 84 4 XOPOIIIO
55 +69 3 YVAOBIETBOPUTEIHHO
MeHee 55 2 HEYIOBJIETBOPUTEIILHO

Ikana oueHKH 00pa3oBaTe/bHBIX I0CTHKEHUI NPUMEHAETCS /51 BCeX MOCIeAy0IIX
3aJlaHMIi.

SAJTAHUE Ne 2:

Tema: PazBurue nonstus o unciae: OK 2; JIP 14.

KonTpoasnasi padora Ne 1
«Pa3BuTHE NOHATHS O YHCIIECH
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TekcT 3a1aHuA

Bapuanr 1
. ., b .1 4
1.Haitgutre 3HavYeHHE BHIPAKCHUS: 1:(&°——) nmpu a= > b= s c=16
c

4 . .
2. IlpeacraBbTe OOBIKHOBEHHYIO APOOD ~ B BUJIE JICCATHYHOH NEPUOIMIECKOH poou.

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

4. Haitgute npousseaenue uncen A=2,0(352) u B=0,012756... ¢ TO4HOCTHIO JO COTHIX.

. 13 1
5.Haiinute OTHOCUTENBHYIO IOIPEMIHOCTh PABEHCTBA e

6. Yucno 8,75 HaiiieHo ¢ OTHOCUTENbHOM norpemHocThio 0,4%. Onpenenure aOCOJIIOTHYIO
MOTPEITHOCTb.

7. Jlanbl uncna z; = -2+i, zo = 2-3i. Haiimure cymMy, pa3HOCTh M TIPOU3BEACHHUE YHCEN Z1 U Z2,

Honoanumenvroe 3adanue:

17 13

24 a0 oe T 0,0175+ 0,00625
8. Boruncne: 42~ ;4025 . o
8 125
Bapuanr 2

1.HaiimuTe 3HauYeHuWe BeIpakeHus:  1: (E - b2) npu a = %,b = —%,C =0,6
C

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

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

4. Haiigute npousseaenne uncen A=3,2(14) u B=0,02345202... ¢ TOYHOCTBIO IO COTHIX.

o 14 1
5. HaI/II[I/ITC OTHOCHUTCIIbHYIO IIOI'PCITHOCTh PAaBCHCTBA 5 ~ E

6.. Hucno 6,25 HaiineHo ¢ oTHocuTeNnbHOM norpemHocTrio 0,3%. Onpenenute aOCONIOTHYIO
MOTPEITHOCTb.

7. Jlaubl urcna z1 = -3+i, 2 = 1 - 2i. Haiigure cymMMy, pa3HOCTh U MPOU3BEICHHUE YHCET Z1 U
22,

ﬂOl’lO]ZHMmeﬂbHOQ 3aoanue.

5 ﬂ + E +0,0175+ 0,00625
&. Beruucnure: 4—: 40 25 1 24
0,36-3=-0156: —
8 125

Ycja0BUA BLINOJHEHUS 321aAHUSA

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

2. MakcuMasnbHOE BpeMsl BBITIOTHEHUS 3aJaHuS: 45 MUH.

3. BrI Mo2keTe BOCIIOJIb30BATHCS KOHCIIEKTOM JIEKIHH, YIEOHUKOM
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3AJJAHUE Ne 3:

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

KonTtposbnas padora Ne2
«KopHHu u cTeneHm»

TekcT 3a1aHUA:

Bapuanr 1

Yposensv A

1. Berumcnure:
2 1

a) (16) 16¢ 6) (16) 8° ) (16) 3281t r) (16) 643-42.(8°)"

2. Boruncnwure:
a) (16) §/0,000064 6)(16) %18-72 B)(16) %/8_13\/%
3. PemuTh npparyoHaibHble ypaBHEHUS:
2)(26) V2x-1=3; 6)(26) VX +1=0;
4. Pemnte nokasaTenbHble YpaBHEHUS:
a)(26) 7" =49 6)(26) 2*' +2" =6
VYposens b

5. Pemure ypaBHEHMUS:

2)(36) V3TX=3-X §)36) 9" +3" _4=0

Bapuant 2

Yposenv A

1. Breraucnure:
1 4 1 1

1 4 1 2 ~
a)(16) 1217 6)(16)8° B)(16) 22-162 r)(16) 6254-8%-(32°)°
2. Brurunciure:

54 4

a)(10) 3|— 0)(16) 3/38-3|—
)(10) 250 )(10) 1/19
3. Pemute nppanyoHaibHble YpaBHEHUS:

a)(26) Xx-1=2; 6)(26) VX’ -1=+/3:
4. PCI_HI/ITC IIOKA3aTCIIBHBIC ypaBHCHI/IHZ
a)(26) 52 =25  6)(26) 3"2 +3" =90

Yposenv b
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5. Pemure ypaBHEHHS:

2)(36) V2x-1=x-2; 6)(36) 25" +10-5"* -3=0

Yc/i0BUS BbINIOJHEHUS 32/IaHUS

1. Mecto (BpeMmsi) BBINOJHEHHS 3a/laHusi:_3a/JlaHUE BBINOJHAETCS B ayJIUTOPUU BO BpPEMS
3AHATUSA

2. MakcuManbHOE BpeMsl BHITIOJTHEHUS 331aHUSI: 45 MUH.

3. BbI MosxeTe BOCTIOIb30BATHCS CIPABOYHBIM MaTePHAIOM

3AJTAHUE Ne 4:

KonTtpoabHnas padora Ne 3
«Jlorapu¢gmnbl. [IpeoOpaszoBanune BbIpaKeHH I
Tekcr 3a1aHuA

IHoaroroBuTE/ILHBIN BAPHAHT
1. Pemnre ypaBHEeHU:

a) log, (4x+5)=-1 0) log, (4x+5) = log, (X* +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 norapudmMudeckue ypaBHEHUS:

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

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

Bapuant 2

1. Pemnre norapudmuyeckue ypaBHEHHUS:

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

2. Pemute norapupmMudeckue HepaBeHCTBa:

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

Ycj0BUSA BLINOJHEHUS 321AHUSA

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

2. MakcuMainbpHOE BpeMsl BBITIOTHEHUS 3aaHus: 45 MuH.

3. BrI MO2KeTe BOCIIOJIB30BATHCS CIIPABOYHBIM MAaTEPUAIOM
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3AJJAHHUE Ne S:

Tema: Ilpsimble u mu1ockocTu B npocrpancree: OK 2; OK S; JIP 5; JIP 14
KonTtpoabnas padora Ne 4

« HpﬂMble U IIJIOCKOCTH B MIPOCTPAHCTBE»

TekcT 3a0aHuA

Bapuanr 1

1. U3 touek A u B, nexamux B AByX NEPHEHAUKYISIPHBIX IIJIOCKOCTSX, OMYIIEHbI
nepnenukynsapel AC u B/l Ha npsaMyro nepecedenus miockocreil. Haiinure nnuny
otpeska AB, eciiu AllI=4m, BC=7wm, C[I=1Mm.

2. U3 TOYKM K TUIOCKOCTH MPOBEACHBI BE HAKJIOHHBIE. HaliiuTe AITMHBI HAKJIOHHBIX, €CIH
HAKJIOHHbIE OTHOCSTCS Kak 1:2, a MPOEKIMY HaKJIOHHBIX paBHBI 1cM U 7cM.

3. Tenedonnas nmpoBojoka JUIMHOH 13 M MPOTSIHYTA OT TeIehOHHOTO CTOJI0A, T/Ie OHA
MpHUKperieHa Ha BbicoTe 10 M OT HOBEPXHOCTH 3€MIIH, K JIOMY, T/I€ €€ IPUKPENUIH Ha
BbIcoTe 15M. HalimuTe paccrosiHre MEXTy TOMOM U CTOJI00M, TIpeAroiaras, 4To
IIPOBOJIOKA HE MMPOBUCAET.

4. Ortpesok AB nepecekaet minockocts B Touke O. [Ipsimbie A/l u BC, nepnennukynspHsie
ATOM IJIOCKOCTH, MepecekaroT ee B Toukax /| u C cootBercTBeHHO. Hailinure nivny
otpeska AB, eciu Al =12cm, BC=4cm, OC=3cM.

Bapmuanr 2

1. W3 Touek A u B, nexamnux B IByX MEPICHINKYISIPHBIX TIIOCKOCTSIX, ONYILICHBI
nepnenaukyssipsl AC u B/] Ha nipsamytro nepeceyenus miockocren. Haitaure mny
otpeska AB, ecnmu AJI=BC=5m, C/I=Im

2. W3 TOYKHM K IIIOCKOCTH MTPOBEICHBI JBE HAKJIOHHBIC, paBHbIe 17 cM u 15 cm. [Ipoekmms
OJIHOM W3 HUX Ha 4 cM OoJIbIlIe TPOCKITUU Apyroi. Halaure mpoeKImyn HaKIIOHHBIX

3. BepxHue KOHIIBI IBYX BEPTHUKAILHO CTOSIINX CTOJIOOB, YIAJICHHBIX HA PACCTOSHUE 4M,
COCIMHEHBI NTepeKIaanHoi. BricoTa omHoro crosba 7m, a npyroro — 10 m. Haiiaure
JUTHHY TIePEKIIaNHBI.

4. Ortpesok AB nepecekaet miaockocTh B Touke O. [Ipsmbie Al u BC, neprneHaukyaspHbie
3TOM IJIOCKOCTH, NepeceKkaroT ee B Toukax /[ u C coorBeTrcTBeHHO. Haliure nnuny
otpeska AB, eciiu Al =18cm, BC=6cm, OC=4,5¢cMm.

Yc10Bus BbINOJIHEHHS 32 {AHHUS
1. Mecto (Bpemsi) BBINOJHCHHS 3aJaHUS:_3aJIaHUC BBIMOJHACTCS B  aYJAMTOPUH BO BpeMs
3aHATHS
2. MakcuMmaabHOE BpeMsl BBITIOJIHEHUS 3a/1aHHS . 45 MHH.
3. BBl MOXeTe BOCIOJIB30BAThCS _CIIPABOYHBIM MAaTEPHAIOM

SAZTIAHUE Ne 6:

Tema: «daementbl komMOuHaTOpUKN» OK 4; OK 5; OK 8; JIP 5; JIP 4; JIP 1
KonTposbnas padéora Ne S

«JIeMeHTbI KOMOMHATOPUKHU»
Texcr 3aianus

Bapmuanr 1
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12! 8!
ol sl
Beruncnute 3HaueHne BeIpaxeHus: a) 6!; 0) ; B)

Brranciure: a) C72; 6) C1o°.

3. B rpynne 26 oOyuaromuxcs. CKOTBKHUMH CHIOCOOaMU M3 HUX MOXHO BBIOpaTh  Tpex
YeII0OBEK IS JSKYPCTBA B CTOJIOBOM, Tapaepode u ¢oiie?

4. B rpynne 25 oOyuaromuxca. CKOJIBKUMHU CHOCOOaMM MOYKHO BBIOpaTh W3 TPYIIBI
KOMaHJy U3 8 YeJIOBEK JUIsl y4acTUsl B COPEBHOBAHUSX ?

5. CkonbKuMU cioco0aMu MOKHO pa3jIoKUTh BOCEMb Pa3IMUHBIX MHCEM 10 BOCBMU
pa3IUYHbIM KOHBEPTaM, €CJIM B KaX/Iblil KOHBEPT KJIaJI€TCs TOJIBKO OJJHO TUCHMO?

6. Wmeercs 15 pasnuunbix KHAT ¥ 10 pa3nngHbIX xypHaIOB. CKOJIBKUMHE CIIOCOOaMU

MO>KHO

COCTaBUTb MOCBUIKY U3 3 KHUT U 5 *KypHaJIOB?

N -

Bapuanr 2
12! 8
10! a5l
1. Beoruncnute 3HaueHHE BbhIpaxeHUs: a) 6!; 0) ; B)
2. Beruucmute: a) C72; 6) Ca2’.
3. B rpynme 25 oOyuaromuxcs. CKOJBKHAMH CIIOCOOAMH U3 HUX MOXKHO BBIOPATh Tpex
YeJloBEK Ui y4acThs B COPEBHOBAHHUAX MO TEHHHCY, B Oere Ha 100 meTpoB u B Oere Ha
3km?

4. B rpynne 28 oOyuwaromuxcs. CKOJIbKMMH crioco0aMy MOYKHO BbIOpaTh M3 Kilacca
KOMaHIy H3 5 ydamuxcs Qs y4acTUA B IIOATOTOBKE K IIPa3JHUKY.

5. CKOABKHMH CII0OCOOAMHU MOKHO MoANMUCaTh BOCEMb PA3JIMYHBIX OTKPBITOK JJII BOCBMU
Apy3eit?

6. U3 Tpex MaTeMaTHKOB M JIECSITH SKOHOMHCTOB HaJI0 COCTABUTH KOMHCCHIO, COCTOSIIYIO
U3 IBYX MaTEeMaTHKOB U HIECTH SKOHOMHUCTOB. CKOJIIBKUMH CHOCO0aMHU 3TO MOXKHO
clienartb

Yci0oBus BLINOJHEHNS 3aIaHUST

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

2. MakcumaabHOE BpeMsl BBITIOJIHEHUS 3/ 1aHHS . 45 MHH.

3. BBl MOXeTe BOCIOJIB30BaThCS KOHCIIEKTOM JIEKIIUMHA, YIEOHHMKOM

SAJTAHUE Ne 7:

Tema: «Koopaunatsl n Bektops» OK 2; JIP 14.

KonTtposbnas padora Ne 6
«KoopanHaThl M BEKTOPbI B IPOCTPAHCTBE)

TexcT 3a1aHuA

IHoaroroBuTE/ILHBIN BAPHAHT
1. Maust koopaunatel Touek A(L; -1; -4), B(-3; -1; 0), C(-1;2; 5), D(2; -3; 1). Haiiaute

2AB +3CD|.

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

3. Ilpu kakoM 3Ha4YeHHUU N BEKTOPHI 5(6; n;2)mn 5(-3; 5+5n; -6) mepreHANKYISIpPHEI.
4. ITpu xaxom 3HaueHun b Bekropel AB u CD kosunneapusie, ecmun - A(-3; 2; 4), B(1; -4; 2),
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C(1;-2; b), D(-1; b+3; -1)?
5. M3BectHo, uto A(0; 1; -1), B(1; -1; 2), C(2; -3; 1). Haligute xocunyc yria C TpeyroJbHUKA
ABC.

Bapuanr 1
1. Haiigure koopauHaThl BEKTOpa A—B: ecin A(3; 4; -2) u B(4; 15 5).
2. anbl koopauHatel Touek A(-3; 2; 1), B(2; -1; -3), C(1; -4; 3), D(-1; 2; -2). Haitnute

2AB+3CD|.
3. Hansl koopaunatel Touek C(3; -2; 1), D(-1; 2; 1), M(2; -3; 3), N(-1; 1; -2). Haiigure
KocuHyc yria Mexay Bekropamu CD u MN.
4. Tpu kakoMm 3uauennu K Bextopst a (6-K; k; 2) u b (-3; 5+5K; -9) mepreHmKyIspHsL.
5. Tlpu kaxom 3HaueHun a BekTopbl AB 1 CD kosummHeaphsl, ecinu 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 yrna C

TPEYroJIbHUKA
ABC.
Bapmuanr 2
1. Haiiaure KOOpaAMHATHI BEKTOPA B—A: ecu A(1; -3;2) u B(0; 2; 7).

N

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

3CD-2MN

3. Hansl koopaunatel Touek A(1; -1; -4), B(-3; -1; 0), C(-1;2; 5), D(2; -3; 1). Haiigure
KocHHYC yria Mexay Bekropamu AB u CD.

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

5. Ilpu xakom 3HaueHun a BekTopbl MN u CD kommneapusie, ecmu C(-3; 2; 4), D(1; -4; 2),
M(1; -2; a), N(-1; a+3; -1)?

6. UzBectHo, uto A(0; 1; -1), B(1; -1; 2), C(2; -3; 1). Haitnute kocunyc yraa C

tpeyroapHuka ABC.

Yca10Bus BbINOJIHEHHS 32 {AHHUS
1. Mecto (Bpemsi) BBINOJHCHHS 3aJaHUs:_3aJIaHUC BBIMOJHACTCS B  aYJAMTOPUH BO BpEMs
3aHATHS
2. MakcuMaibHO€ BpeMsl BBITIOTHEHUS 3aJaHus: 45 MUH.
3. BrI MOJKeTe BOCIIOJIB30BATLCS CIIPABOYHBIM MATEPHATIOM

SAJAHUE Ne 8:
Tema: «OcHoBbl Tpuronomerpun» OK 2; JIP 14; JIP 17.

KonTposbsnas padora Ne 7
«OCHOBBI TPUTOHOMETPHU»
Bapmuanr 1
Yposenv A
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. 5 3
1. Brruucnure Sin ¢, tgar u ctga , ecnu eciau U3BECTHO, UTO COS oL = —E;a € 7z;7

2. Vnpoctute Bhipakenue a) €0s" X +sin X~ os” X ) 1-sin & - ctga - coser

3. HaiiuTe 3HaYCHUE BBIPAKCHUSL: 4¢0s* X + 2, ecnu sin?x = 0,6
) », 37T
4. Yapoctute BeIpaXeHue: cos(z — a) + cos (7 -Q)

5. OnpenenuTte 3HaK BbIPKECHUS

sin1-cos(—2) -tg3-ctg(-4).

Yposenw B.

1. TokakuTe TOXKACCTBO:

a) 16sin* o — (sin > @ —3cos’ @)® = 24sin* a —9; 6);

2c0s’ a -tga

sin” a —cos’ a

2. TToctpoiite rpaduk Gpyaknmun y=2C0S X + 1

Bapmuanr 2.

=-102¢c .

Yposenw A.

. 4 3
1. Beiuncnute COSer, tga u Ctga, eciim U3BECTHO, YTO SN o = —g;ﬂ' <a<—

2
2. YpocTute BhIpakeHne a) 7Cos° o —5+ 7sin > o : ) COSX+1gx- sin x

3. Haiigure 3nauenue Beipaxkenus: 14sin 2x—3, ecnu cos® x =0,7
9 o 37
4. Yupocrure BeIpakeHue C0S° (7 — ) + C0S > a

5. OnpenenuTe 3HaK BRIPAKEHUS
sin(—1)-cos2-tg(-3)-ctg4.

. 57 or 57 /4
6. Boruncnure: a) sin —  0) COS| — — B) tg— r) ctg| —— |.
) 5 ) ( 2 j ) tg 2 ) g( 3j
Yposensv B.
1. JIokaxuTe TOKIECTBO:
: 2c0s’ o - . : ? :
a) cos’a—sin’a= 2c0s” a-tga a)(tga —sin a) - (CO_S 2 fctga) =sin’a
tg2c sin

2. Tloctpoiite rpaduk dynkmun y=2sin X -1

Ycj10BUS BLINOJHEHUSA 321aAHUSA
1. Mecto (Bpemsi) BBITIONHEHHUS 3a/IaHUsi:_3a/IaHUE BBIMOJHAETCS B ayJTUTOPUU BO BpEMs
3aHATUS
2. MakcuMaibHO€ BpeMsl BBITIOJTHEHUS 3a/IaHUS: 45 MUH.
3. BrI MO2KeTe BOCIIOJIB30BATLCS _CIIPABOYHBIM MATEPHATIOM

3AJAHHUE Ne 9:

KonTpoabHnas pabora Ne 8.
« Tpuronomerpuyeckue ypaBHeHHUsI M HEPABEHCTBA »
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TekcT 3a1aHuA

Bapuanr 1
. X+2
Haiinure o6nacte onpeneneHust yHKIuu y = —— .
sin x

1. Haiigure o6nacTh 3Ha4eHU QYHKIUH Y = —2C0S3X .

2. Pemute ypaBHenue 1 +sin X =0

3. VYkaxwure TpU KaKux-HUOYIb KOpHS ypaBHEHUs Ctg X + J3=0

zj_ 3

X — =
3

ofs-7)-2
4. Pemure ypaBHEHUE 3
5. Pemmrte ypaBuennus: a)l + 3 sin?x = 2 sin 2x 6) €0S 4X — €0s 2X =0 B)3 €OS X — 2 sin? X

=0

Bapuanr 2

_7
COSX

1. Haiigure oGnacth onpeaeneHust GyHKIUU Y =

2. Haiimute o06macth 3HaYeHUH QyHKIIMK Y = —2SiN 5X.

3. Pemmure ypaBHenune: €0S X+ 1=0

4. VYkaxurte TpU KaKux-HHOyab KOpHs ypaBHeHus tgx+ 1=0.

AR
5. Pemure ypaBHenue 1g| X——|=—
4 3
6. PemmTe ypaBHeHus: a) 2 Sin X COS X = COS 2X — 2 sin® X 0)3sin x+cosx =1

B)2C0s? X +3sin?x=0

YcaoBus BbINOJIHEHUS 32 1aHUS
1. Mecto (BpeMsi) BBITIOJHCHUS 3aJaHHS:_3aJIaHUC BBIMOJHACTCS B ayJUTOPUH BO BpEMs
3aHATHUS
2. MakcuManbHOe BpeMs BBITIOJIHEHUS 3aManusi: 45  MuH.
3. Bl MOkeTe BOCIIONBb30BaThCs _CIPABOYHBIM MaTepUATIOM

SAJTAHUE Ne 10:

JAnddepeHMPOBAHHBINA 3a4€T.
KonTpoubnas padora 3a 1 kype Ne 9

TekcT 3a1aHuA

Bapmuanr 1

3
1. Beluucnute 3HaUYCHHE BBIPAKEHUS: (%/2_5 .3/-5 +4/81. @)164
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2. Pemwure ypaBuenue: 3/2X+9 =2
1

V3x-10

4. Beruncnure cymMMy 3HaueHUH BeIpakeHnid A u B, ecn A = 2 c0s180° + tg30° - ctg90°,

3. Haiingure obnacte onpenencuus pynkuuu: f(X) =

B =4sinZ+cosZ-tg”.
6 3 4

V11

Haiinure 3HaueHNE BRIpQKEHUS: COSO. - ctgol - sina, eciu Sin o = v

Haiinure 3HaueHune BelpaskeHus 2°'°%°
Pemmmte ypaBuenue: 10g2(X + 12) = 2 logax
Haiinure o6mnacts onpenenenust Gyukuun y = log, (X2 - 9)
3
9. [Mana ¢pynkuus y =4 cosx + 1. Haiinure ee 00macTb onpeneneHus, MHOKECTBO
3HAYEHMI, U BCE 3HAYEHHS X, IPH KOTOPHIX y =-3.

N O

10. Haiigure Bce mesple penieHUs] HepaBEeHCTRA! 3x +17 <0
X+
Bapuanr 2
2
1. BeruucnuTe 3HaUYCHHUE BHIPAKEHUS: (i/E X-2+%125 ‘{/ﬁ.) 273

2. Pemmure ypaBuenue: V1-3x =2

3
3. Haiingure obnacte onpenenenus pyukuuu: f(X) = (5-2x)°
4. Berumcaute cyMMy 3HaueHUH BeIpakeHuii A u B, eciim A = 2 sin90° +ctg60° - cos90°,

B :4tg£+ sin” - cos Z.
4 6 3

V2

5. HaiinuTe 3HaueHue BbIpakeHUs: SiN o - tga - COS @, eciiu COSoL = — 3

6. HaiiquTe 3HaueHNe BhIpaskeHus 3°'°%°

7. Pemmre ypaBuenue: 10gz2(x + 20) = 2 logax

8. Haiimure o6macts onpenenenus Gpynkuun  y = 10g3(16-x?)

9. [Mana ¢pyukuus y =1 - 3sin X. Haiigure ee 001acTh OnpeacieHus, MHOKECTBO 3HAUCHHIA,

U BCE 3HAYCHHUSI X, IPU KOTOPHIX Yy =-2.

=0

10. Haiimure Bce 11ebple pelieHus] HepaBeHCTBA!

Yca0Bus BLINOJIHEHHS 32IaHUST
1. Mecto (Bpemsi) BBINOJHCHHS 3aJaHUs:_3aJIaHUC BBIMOJHACTCS B  aYJAMTOPUH BO BpEMs
3aHATHS
2. MakcuMaabHOE BpeMsl BBITIOJIHEHUS 3a/1aHHS . 90 MHH.
3. BrI MO2KeTe BOCIIOJIB30BATHCS CIIPABOYHBIM MAaTEPHAIOM, TaOIUIIBI

2 KYPC

SATAHUE Ne 11:
Tema: «®@ynknuu ux cpoiicrsa u rpapuxm» OK 4; OK 5; JIP 4; JIP 14,

KonTtpoabsHnas pabora Ne 10
«DYHKIUH, UX CBOHCTBA H IPAPUKH»
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TekcT 3a1aHud

Bapuanr 1
1. Haitnute obnacte onpeaeneHus: GyHKIUH: a) y= i? 6) f(x)=+3-x
X+

2. Haiinute MHOKeCTBO 3Ha4YeHu QyHKImu: a) y=x2; 6) f(X)=cos X B) y=sin 2x

3. Hokaxwure, uyto pynkuus f(X)= 4X — tgx HedeTHasI.

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

5. [Ipu kakux 3HaUEHUAX X QYHKUMS Y= 2X-1 NpUHUMAET OTpULIATEIIbHbIE 3HAUEHUA?
6. N300pa3ute cxemarndecku rpaduk GyHKIUU U IEPEUUCIUTE €€ CBONCTBA:

a) y = (x-2)% 6) y =2 cos 0,5x.

Bapuanr 2
1. Haitnute obnacte onpezeneHus: GyHKIUH: a) y= Llo 6) f(x)=+v3+x
X —

2. Haiiaute MHOKeCTBO 3Ha4YeHHH QyHKIMHK: a) y=x%; 6) f(X)=sin X B) y=cos 2x

3. Jlokaxute, uto dynkmus f(X)= x? +3c0S X geTHas1.

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

5. [Ipu kakux 3HaUEHUAX X QYHKUMS Y= 4X + 3 NIpUHUMAET OTpULlaTeIbHbIE 3HAUECHUS?
6. N300pa3ute cxemarndecku rpaduk GyHKIUU U IEPEUUCITUTE €€ CBONCTBA:

8)y= —_:6)y=0.5sin2x.
X+2

Yc10BusI BbINOJHEHHSI 32 IaHUS
1. Mecto (BpeMsi) BBITIOJIHCHHUS 3aJIaHUs:_3a/IaHUC BBIMOJHICTCS B ayJTUTOPUU BO BpEMs
3aHATHS
2. MakcumaabHOE BpeMsl BBITIOJIHEHUS 3a1aHHS. 45 MHH.
3. Bel MOkeTe BOCIIOJIB30BAThCS CIIPABOYHBIM MAaTEPHATIOM

Tema: «MHOrorpaHHuku u KpyrJsble tejaa» OK 5; JIP 4.

SAJJTAHUE Ne 12:

Kontpoasnas padora Ne 11
«MHOTOrpaHHUKIW)

TekcT 3a7aHuA

Bapuant 1

1. B ocHOBaHMM MNpsAMOH TPEYrojabHON NPHU3MBI JIEKUT NPSIMOYTOJbHBIM TPEYrOJbHUK C
kaTetaMd 8 c¢cM u 6 cM. Ilnmomans GokoBoil moBepxHocTH paBHa 120 cm? Haiimute BBICOTY
IIPU3MBL.

2. CTOpOHBI OCHOBaHHs MPSMOTO Mapajuleenunena paBHel 3 ¢M M 5 cM, ocTpblii yrom 60°,
bonpiag nuaronans napauuienenunena pasHa 10 cMm. Haiinure BeicoTy napauienenunena.

3. OcnoBanneM mupamusl MABCD cuyxut xBagpatr ABCD. MB — BbicoTa mupamuisl U
MB=AB= 4 cMm. Haiigure momazas rpanu MDC.

Bapmuanr 2

1. BokoBoe pebpo MpaBHIBLHON YETHIPEXYTOJIbHOM MPHU3MBI paBHO 6 CM, a IMaroHajib> OOKOBOM
rpanu — 10 cM. Haiigure 60KOBYIO TOBEPXHOCTH PU3MBI.
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2. CtopoHa OCHOBAaHHUS TMPABHJIBHOW YETHIPEXyroJIbHOW MPHU3MBI paBHA 5 CM, a JAMAroHalb
6okoBoii rpanu 13 cM. Haiinnte OOKOBYIO TOBEPXHOCTH MTPHU3MBI.

3. OcnoBanueMm nupamujsl KABCD cnyxur kBagpar ABCD. MB — BricoTa nupamuisl u
MB=AB= 7 cm. Haitnure momasns rpanu KDC.

Yc/i0BUS BbINIOJTHEHUS 32/IaHUS
1. Mecto (BpeMmsi) BBINOJHEHHUS 3a/laHusi:_3a/JlaHUE BBINOJHAETCS B ayJIUTOPUU BO BpPEMS
3AHATASA
2. MakcuManbHOE BpeMsl BHITIOJTHEHUS 331aHUS: 45 MUH.
3. BbI MoxeTe BOCTIOIB30BaTHCS _CIIPABOYHBIM MaT€PHAIOM

SAJJAHUE Ne 13:

Kontpoabnas padora Ne 12
«Tena Bpamenus»

TekcT 3a1aHud

Bapmuanr 1
1. OceBoe cedyeHue NUIMHIPA — KBAJpaT, JJIMHA THAaroHau Kotoporo pasHa 20 cm. Haiioure
paanyc OCHOBaHUS IWJIUHAPA.

2. Jlnmnna obOpa3zyromeil KoHyca paBHa 2 V3 CM, a yroJI IIpY BEPILIHUHE 0CEBOI'0 CEYEHHUs KOHYyCa
pasen 120°. Halinure mioniaas OCHOBaHUS KOHYCA.

3. CedeHue 1mapa mioCKOCThIO UMeeT momans 36 7 .UeMy paBeH paauyc mapa, eciiv ce4eHue
YIAJEHO OT €ro LIEHTpa Ha paccTosiHue 87

4. ITnomaapr 0CEBOTO CEUEHUS IUITMHIPA paBHA 6 \/; JM?, a TUIOMA b OCHOBAHHS IIMITHH/PA
paBHa 25 am2. Haiture BBICOTY LIMJITMHpA.

Bapuaunrt 2
1. OceBoe ceueHue NUIMHIPA — KBaJpaT, JJIMHA TUaroHajId KOToporo pasHa 12 cm. Haiinure
paanyc OCHOBAaHHUS IWJIMH]IpA.

2. Jlnuna oOpa3yromieii KoHyca paBHa 4 \/§ CM, a yroJI IIpU BEPIIUHE OCEBOr0 CEYEHUs KOHyca
paBen 60°. Haiinure miomniaas OCHOBaHUSI KOHYCA.

3. Ceuenue mapa mI0CKOCTHI0 UMEET IIomas 25 7 .YeMy paBeH paauyc 1apa, eciiu CeueHue
yllajgeHo OT ero LEeHTpa Ha paccTosiHue 127

4.I1nomaas 0ceBOro ceueHus MUIMHIpA paBHA 8 \/; M2, a TUIOIIA/ (b OCHOBAHHUS HUAJIMHpA
paBHa 25 M. Haitmure BBICOTY LIMWJIMHApA.

Yci10BUS BbINOJHEHUS 3a1aHUS
1. Mecto (Bpemsi) BBINIOJHEHHUs 3a/aHMs:_33JaHUC BBIMOJHACTCS B ayJAWTOPUU BO BpeMs
3aHATUS
2. MakcuMaibHOE BpeMsl BBITIOJHEHUS 3a1aHUs 45 wMuH.
3. Bbl Mo’xeTe BOCIIOIb30BaThCS CIIPABOYHBIM MaTepHaIOM

SAJTAHUE Ne 14:

Tema: «Hauaaa maremaTudeckoro anaauia» OK 2; JIP 14.

KonTpoabnas padora Ne 13
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«HpOI/I3B0}IHaﬂ»

TekcT 3a1aHudA

IMoaroroBUTEJLHBII BAPUAHT
Nel. Haiinure mpou3BogHyI0 (YHKIIUU B TOUKE X0:

A) y=x*, x0=-1 ®y=ﬂnx—ws&xF%-B)yz—&mMGRMX,m:%

Ne 2. Bprumcnure mpousBoaHBbIE (DYHKIMH, HUCHOIB3YS (OPMYIBI CyMMBI, MPOW3BEIACHUS WU
YJAaCTHOTO:
_u'v—uv’

V2

x° —2x% -1
X

Ne 3. Ucnionw3yst hopmysibl MPOU3BEACHHS U YaCTHOTO, HAWUTE TIPOU3BOIHYIO (DYHKIIMH:
2

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

A) y=x* - 2x - 1 0)y=x(x*-2x-1) B)y=
X

A)y=xXtgXx 0)y=
) y=x1g )y .

Ne 4. Ucnonp3ys npaBusio nuddepeHInpoBaHus CI0KHON QYHKINN, HAalAUTE TPOU3BOIHYIO :
— (42 8 [y2 27 2
A)y=(x-x-1)* 06)y=vX " —X-1 B) y=Ctg(4X-?) r) y=tg“X

Bapmuanr 1
Ne 1. Berapcnnte mpomsBoayo:  a) 14x  6) x° B) 20x3+10x*-3x+0,5 1) cos3x ) 2sin 2x
e) y=(3x-5)% x)y=+7x+12
No2. Haiigute nmpou3BogHYI0 GYHKIIUHA B TOYKE X0!
A) y=3x2, xo=1 6) y=CO0S X, xo=% B) y=-—2sin X, xo=% r) F2+\&

No 3. Berumcnure mpou3BOAHBIE (DYHKIHMH, HUCMOIB3Ys (OPMYNIBI CyMMBI, TPOU3BEACHUS U
YaCTHOTIO:

3 2
X*=5x“+1
A) y=x? - 5x + 1 0)y=x(x*-5x+1) B y=———~
X X
Ne 4. Vctionb3ys hopMysbl IPOU3BEACHUS ¥ YACTHOTO, HAMIUTE MMPOU3BOIHYIO ()YHKIIUH:
2
X
A)y=XcosX 0)y=
1+x

Ne 5. Ucnonw3ys npaBuiio nquddepeHInpoBaHus CI0KHON QPYHKINHU, HAAUTE TPOU3BOAHYIO:
A) y = (x>-3x+1)7 6) y=v X2 —3x+1 B) y=tg(3x- %) r) y=C0s2X

Bapuant 2
Ne 1. Beruucnute npoussoanyto:  a) 9x  6) x® B) 30x%-10x>-5x+0,5 1) 3c0s3X 1) sin 2x

e) y=(4x-3)° x)y=+5x-11
Ne2. Haitnure mpon3BoaHy0 GYHKIIMK B TOUKE Xo:
A) y=2x3 xo=-1 6)y=sinx, xo:% B) y=—2COS X, XOZ% r) y=1+2 Jx

Ne3. Beruucnurte mnpousBOJHbIE (DYHKIHMHM, HCHOJB3YS (OPMYJIBI CYMMBI, NPOU3BEINCHUS U

YHJaCTHOTO:
5 4
A y=x +dx- L 6)y=x (L +dxl) ) y=X X 1
X

Ne 4. Vicnionb3ys hopMyssl IpOU3BEACHUS M YACTHOTO, HAMIUTE MPOM3BOIHYIO (DYHKIIUU:
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X
+x?
Ne 5. cnionp3ys npaBuiio quddepeHunpoBaHus CI0KHON QYHKINH, HAliIUTE MTPOU3BOIHYIO:

A)y=(x?+4x-1)®  6)y=+x* +4x-1 B)y=Ctg(2X+%) r) y=sin®x

A) y=xsin x 6)y=l

Yc/i0BUS BbINIOJTHEHUS 32/IaHUS
1. Mecto (Bpemsi) BBINOJHEHHUS 3a/laHusi:_3a/JlaHUE BBINOJHAETCS B ayJIUTOPUU BO BpPEMS
3AHATASA
2. MakcuManbHOE BpeMsl BHITIOJTHEHUS 33/ 1aHUS: 45 MUH.

3. BBl MOeTe BOCIOJIB30BAThCS CIIpaBOYHBIM MAaTCpHaJIOM

SAJJAHUE Ne 15:

Konrtpoabnas padora Ne 14
«IIpuMeHeHMe MPOU3BOTHOIN»
TekcT 3a1aHus

Bapuanm 1. Bapuanm 2.

1.Jlana pyskmms: 1./lana pyHKIHS:

f(x) = —x3 + 3x + 2. Haiinure: f(x) = x3 — 3x — 6. Haiigure:
a) TPOMEXYTKH BO3pACTaHUS U YOBIBAHUS a) TMPOMEXKYTKH BO3PACTaHHWS U YOBIBaAaHUS
byHKINH; byHKIUY,
0) TOYKH IKCTPEMyMa, 0) TOYKH PKCTPEMYMa;
B) HamOOJIbIIIEe U HAMMEHBIIIEE 3HAYCHUS B) HauOOJbIlIee W HAUMCHbBIIECEC 3HAYCHUS
¢byHKIMU Ha TpoMexyTke [1; 3] dyHkIuu Ha IpomMexytke [—2; 0]
2.CocTaBbTe ypaBHEHHE KacaTeIbHOU K Tpaduxy 2.CocraBbTe ypaBHEHHE KacaTeIbHOW K
byHKIIUN rpaduky GyHKIUHA

V=2—x—x3 BTouke x, = 0. V=2-—x—x3 BToukex, = 0.
3.Uccnenyiite QyHKIUIO U IIOCTPOUTE €€ rpaduK: 3.Uccnenyiite QyHKIHIO

f(x) = 4x? — 0,5x*. IOCTpOiTE €€ rpauK:
4 MatepuanbHas Touka JBWXKETCs 1o 3akony | f(x) = 2x3 — 6x + 4.

X(t) = — 1 24 2t? 15t Haiitu  ckopocts 4.MaTeI;HanL?aﬂ TOYKA JBIDKETCS IO 3aKOHY

3 X(t) =t° —4t°. HaliTu cKOpOCTb M YCKOpPEHHE B

yckopenue B MoMeHT Bpemenu t=5 c. (Ilepemenienue | yoment Bpemenn t=5 c¢. (Ilepememenue
M3MEpSICTCSL B METpaXx. ) U3MEpSIETCS B METpax.)
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Bapuanm 3.

1. Mana ¢pynakuus: f(x) = x* — 2x2 + 8.
Haiinure:

a) MPOMEKYTKH BO3PACTAHHS U YObIBAaHHS
byHKIWH;

0) TOYKH SKCTpEMyMa;

B) HauOoJIbllIee M HAUMEHBIIEE 3HAUCHUS
¢bynkuu Ha oTpeske [—2; 2]

2. CoctaBbTe ypaBHEHHE KacaTeIbHOU K TpapuKy
byHKIIH

YV =x%—3x+ 5. B Touke xo = —1.
3.Uccnenyiite GyHKINIO U TIOCTPOHTE ee rpaduk:
f(x) = x3 —12x.
4 MarepuanbHasi TOYKa o

IBIDKETCS 3aKOHY

X(t) = %t“ +t?. HaiiTu CKOpPOCTP M YCKODEHHE B

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

Bapuanm 4.
1.Jlana ¢pyukius: f(x) = x* — 2x% — 3.
Hainure:

a) MPOMEKYTKH BO3PACTAHUS U YOBIBAHHS
byHKIIUY;

0) TOUKH IKCTPEMYMA;

B) HanOoJIbIlIee U HAUMEHBIIIEE 3HAUCHUS
¢byHKkIun Ha oTpeske [—2; 2]

2. CocTaBbTe ypaBHCHHE KacaTeIbHOU K
rpaduky QyHKIIU

V=x%?-6x+4. BTOUKE X7 = —2.
3.Uccnenyiite GyHKIMIO U IOCTPOITE ee
rpaguk: f(x) = 6x — 2x3.

4 MatepuanpHasi TOYKa MABIDKETCS IO 3aKOHY
X(t) =t* —2t. Haiitn ckopocTh U yCKOpEHHE B

MOMEHT BpeMeHn =5 c.
U3MEpSIETCS B METpax.)

(ITepememmenne

Bapuanm 5.
1.Jlana ¢pynxuus: f(x) = x? — 5x + 4. Haiigure:
a) TIPOMEXYTKH BO3pacTaHUs U YyOBIBaHUS
byHKINH;
2. Haiigure Touku skctpemyMma pyrkiun f(x) =
2x3 —3x% - 1.
3. Hadigure wHambomblnee ©
3Ha4YeHUsT (HYyHKIIUU
V= —x3+ 3x? + 4. na xonuax [—3; 3]
4. CocTaBbTe ypaBHEHHE KacaTeJIbHOUW K Tpaduxy

HaMMCHBIICC

byHKIIUN
3x-2

V= . BTOYKE Xy = 2.
3—-x

5.Uccnenyiite GyHKIMIO U MMOCTPOTE €€ rpaduk:
f(x) =2x3 —3x2,
6.MatepuanbHas TOYKa JBIKETCA

0  3aKOHY

x(t)=2t>—8. Haiitu cKopocTh H YCKOpEHHE B

MoMeHT BpeMenn t=5 c. (Ilepememienne usmepsercs
B METpax.)

Bapuanm 6.

1.Jlana ¢ynkuusa: f(x) = —x2+8x—7.
Haiinure:
a) TMPOMEXYTKH BO3pacTaHUsl W YyOBIBAaHUS
byHKIUY,

2. Haiigute TOukKM SKcTpeMyma (GYHKIIUU
1

fx)=2x3- Ex‘* — 8.

3. Haiimure HauOoJbllee YW HaUMEHBIIEE

3HAYCHUS (PYHKIIMH

V=2x3%—9x% — 3 naorpeske [—1;4]

4. CocraBbTe YypaBHEHHE KacaTelIbHOU K

rpaduky GyHKIUHA

2x-5
= . B TOUKE Xy = 4.
5—x
5.Uccnenyiite ¢GyHKIHIO U TOCTPOWUTE ee
rpadpuk: f(x) = 3x? + 2x3.

6.MaTepI/IaHBHa$I TOYKa JABWKCETCA II0 3aKOHY

X(t) =t* +2t. Haiitu cKOpOCTh U YCKOpEHHE B

MoMeHT Bpemenn (=5 «c¢. (IlepememnicHue
U3MepseTCs B METPax.)

Y cioBus BINOJHEHNSA 3aIaHUA

1. Mecto (BpeMH) BBITIOJIHCHHUA 3aJaHus._3aJaHUMC BbLITIOJHACTCA B

AYAUTOPUH BO BpPCMA

3aHATUA

2. MakcumaibHOe BpEMsI BBITIOJIHCHUS 3a/IaHU S .

__ 90 wmwuH.

3. BBl MOKeTe BOCIOJIB30BAThCS CIIpaBOYHbBIM MAaTCpHaIOM

3AJTAHHUE Ne 16:
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KonTtpoasnas padora Ne 15
«IlepBooOpa3Hasi U MHTErpaD»

TekcT 3a1aHudA

Bapuanr 1
1. [oxkaxure, uro pynkuus F sBisieTcs mepBooOpasHoit it ¢pyHkimu f Ha MHOXKECTBE
R:
a)F(X)=x*-3, f(x)=4x®; 6)F (x)=5x-cos X, f(x)=5+ sin x

. . 4
2. Haiiure obumii Bust nepoo0pasubix st pyHkiuu f (X) = —- +3CosX.
X

3. Jnst dynkiuu f HaiinuTe nepBooOpa3Hyto, rpaduk KOTOPOH MPOXOIUT Yepe3 TOUKY M:
f(x)=36>-68+1; M(25).

2 2 2
4. BpIUHCIUTE HHTETPAT: a) IZXBdX 0) ICOS Xdx ) I(4X2 +X— 3)1X
| 7 0

6

5. Bpruucnuth miuomaab GUrypsl, orpaHUuE€HHON JTUHUSIMU:
y=—x’+4, y=0, x=-2, x=2.
6. Haiitu 00BeM Tena, MOJy4EeHHOTO MPH BPAIICHUHA BOKPYT OCH aOCIIMCC KPUBOJIUHEHHOMN

Tpanenuu, OrpaHUuICHHOW JTUHUAMHA: Y = VX, y=0, x=1 x=4,

Bapuant 2

1. Jlokaxure, uto GyHKIusA F sBiseTcs mepBooOpasHoit it ¢pyukiuu f Ha MHOKeCTBE
R:
a) F (X)=4x-x3, f(xX)=4-3x*>; 6)F(x)=0,5-sinx, f(x)=-cosx

. . 1
2. Haiimure oOumii Buj nepoodpasubix st pynkuuu f (X) = —-—2cos x.
X

3. Just pynkiuu f HaiinuTe neprooOpasHyto, rpaduk KOTOPOH MPOXOIUT Yyepe3 TOUKY M:
f(X)=3x>-2x-1; M (-15)

ot— N

0.5
X
4. BpluuciauTe MHTETpal: a) J — 0)
0.25

C0s xdx B) j“(sz — X+ 4)jx
0

5. BbluMCIHTh, MpPEABAPUTENBHO CHETaB PUCYHOK, IUIOMIAAb (GHUIYpBI, OTPaHHYCHHOI
2
manusmu: Y =—X"+1, y=0, x=-1 x=1.
6. Haiitu 00beM Tema, MOyYEHHOTO MPHU BPALICHUH BOKPYT OCH a0CIHCC KPUBOJIMHEHHOM

Tpaneuuu, OrpaHUYCHHON JTUHUAMHU: Y = VX, y=0, x=0, x=1.

Ycj0BUS BLINOJHEHUS 321aAHUSA
1. Mecto (Bpemsi) BBITIOJHEHHS 3aJaHUS:_3aJlaHUE BBIMOJHACTCS B ayAWUTOPHUU BO BpeMs
3aHATUS
2 . MakcumanbHOE BpeMsl BBITIOJIHEHUS 3aJaHUS . 45  wmwuH.
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2. Bbl moxXeTe BOCNO/Ib30BaTbCA CMPABOYHbIM MaTepmasom

SAJJAHUE Ne 17:

Tema: «jeMeHThI TEOPUHU BEPOSITHOCTEN U MaTeMaTuuyeckoil craructukm» OK4; JIP4;
JIP 14;
KonTpoabnas paGora Ne 16
«DJIeMeHTBI TeOPUH BePOSITHOCTEI)

TekcT 3a1aHud

Bapmuanr 1

1. U3 xop3uHbl, B KOTOpOH HaxonaaTcs 4 OenplX M 7 4epHBIX I1apa, BBIHUMAKOT OJIMH IIap.
Haiitn BEpOATHOCTB TOTO, YTO IIAP OKAXKETCS YEPHBIM.

2. B xop3une 20 mapoB: 5 cuHHX, 4 KpacHbBIX, OCTaJbHBIE YepHBbIC. BriOuparoT Haymauy
oauH map. OnpenenuTh, ¢ KaKOH BEPOSTHOCTHIO OH OYIET IBETHBIM.

3. U3 natu OykB pa3pe3Hoi a30yKH COCTaBIIEHO CIIOBO «KaTep». HerpaMoTHBIN MalTbYrK
nepemMenian OyKBbl, a IOTOM Hayraj ux coOpai. KakoBa BepoSTHOCTb TOTO, YTO OH OMSTh

COCTaBMJI CJIOBO «Katep»?

4. CoObiTHE A COCTOUT B TOM, YTO CTAaHOK B TEUYCHHE Yaca MOTpeOyeT BHUMAaHUS paboyero.
Beposataocts 3TOTO CcOOBITHS cocTaBisier 0,7. OmpenenuTh, C Kakodl BEPOSTHOCTHIO
CTaHOK He MOTpedyeT BHUMAHMUSI.

5. B ogaHoii kop3uHe HaxomsATcs 4 OCNbIX U 8§ YepHBIX IIApOB, B Apyroi — 3 Oenbix u 9
yepHbIX. M3 Kaxa0i KOp3uHBI BBIHYIM MO Imapy. HallTu BeposITHOCTH TOro, 4yTo 00a

Iapa OKaxyrcs OeIbIMU.

Bapuant 2

1. U3 xop3uHbl, B KOTOpO# HaxomaTcs 8 OenbiX U 12 yepHBIX IIapa, BBIHUMAKOT OJWH IIap.
HaiiTi BeposSTHOCTH TOTO, YTO IIAP OKAKETCS OETIBIM..

2. B xop3une 20 mapos: 10 cuHuX, 7 KpacHBIX, OCTalbHbIC YepHbIe. BbIOUparoT Hayaauy oauH
mrap. OnpenenuTh, ¢ KaKoi BEpOATHOCTBIO OH OyJ€T LIBETHBIM.

3. W3 natu GykB pa3pe3Hoil a30yKH COCTaBIEHO CIOBO «KHUTa». HerpaMoTHBIN MaabunK
nepemernan OykBbl, a TOTOM Hayraj ux coopan. KakoBa BeposITHOCTh TOTO, YTO OH OMSAThH
COCTaBHJI CIIOBO «KHUTa»?

4. CoObITHE A COCTOUT B TOM, YTO peOEHOK B T€UEHHE Yaca MOoTpedyeT BHUMaHUs CBOEH
Mambl. BeposTHOCTB 3TOT0 cOOBITHA cocTaBseT 0,8. Onpenenuts, ¢ Kakoi

BEPOATHOCTHIO peOEHOK HE MOTpeOyeT BHUMAHUSI.
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5. B oxaHoii kop3uHe HaxomATCst 4 O€bIX U 8 UEPHBIX IIAPOB, B APYroil — 5 OeNbIX U 9 YepHBIX.
W3 xaxx10#1 KOp3KHBI BBIHYJIM 10 H1apy. HaliT BEposTHOCTB TOrO, 4TO 00a 11apa OKaxyTcs
OenbIMu.

JlomosHUTENBbHBIE 321a4N:

1. Bpocator nBe MOHeTH. OnpenenuTh, C KaKOi BEPOSTHOCTBIO MOSBUTCS «repO» Ha 00ernx
MOHETaXx.

2. B norepee 100 OunetoB. PaswirpeiBaetcst onuH BeUrpeim B 200 pyOiield u aBaaiaTh
Bbiurpalineit no 50 pyonei. [lycts X — BenmnurHa BO3MOXKHOIO BBIMTPBIIIA AJIS1 YEJIOBEKA,

uMmerolero oauH ousner. CocTaBUTh 3aKOH paclpeaeseHus] 3TOW cilydyaliHOM BEIMYMHBI
X.
3. Coracho CTaTUCTHUKE, BEPOATHOCTL TOT'O, YTO I[BaI[IIaTI/IHﬂTI/IJIeTHI/II\/'I YCJIOBCK IMPOXKUBET

emie roj, paBHo 0,992. Komnanus nipeasiaraeT 3acTpaxoBarh ku3Hb Ha 1o Ha 1000 y.e. ¢
ymiaror 10 y.e. B3HOca. OmnpenenuTh, Kakyl NPHObUTHL O0XHUAAET KOMIIAHUS OT
CTPaxXOBKH OJTHOTO JBAIATUIISTHIIETHETO YeJI0BEKa.

4. Ha nmepBom dTake NEBATUATAKHOTO JoMa B JTHQT 3anuio 4 yenoBeka. BeposTHOCTh
BBIX0J1a KOXJI0TO U3 M@ Ta Ha JTF000M dTake oanHaKoBa. Haiimnte BeposTHOCTH
COOBITHIA:
|1| Bce BbIuM 13 Ta HA OTHOM B TOM K€ ITaXKE.
|2| Bece BbIIUM 13 M(Ta HA IATOM dTaXKE.
|3| Bee BbIuH 13 i Ta HA pa3HBIX ITAXKAX.

5. Iy KaXI0TO U3 CISAYIOMINX COOBITHI HalIUTE YMCIIO BCEX PABHOBO3MOXKHBIX
HCXOJIOB, YUCJIO OJaronpUATHBIX UCXO/I0B U BEPOSTHOCTb.
|1| B xkynbke ¢ koHdperamu 12 6enbix u 18 opanxeBbIx Apaxe. KakoBa BeposITHOCTb TOTO,
YTO BBITAIllEHHAs KOH(eTa Oyaer Oemnoit?
|2| Y3 pycckoro andaBuTa ciydaitHeIM 00pa3om Oblia BeiOpaHa OykBa. Kakas
BEPOSITHOCTh TOTO, UTO OHA ri1acHas?
13| 3 cnoBocoueranus JAHHOE CJIOBO cnyuaiinbiM 06pa3oM Obuia B3sTa OyKBa.
KakoBa BeposiTHOCTB TOTO, 4TO OyKBa:

a) TJacHas
0) coryacHas
B) B anaBuTe pacrosaraercs nocie Oyksbl O (310 Mmoxer 6b1Th 1 I1, u P, C...)

6. VYuutenp UCTOPUM 3HAET, YTO 7 MajdbuuKOB U 10 AeBoYeK U3 Kiacca ObLTM HAKaHYHE B
KMHO, TIO9TOMY He BBIYYIJIN JoMalTHee 3aaanue. K coxkaneHnto, OH He 3HaeT X
(dhamMuIHii, HO 0YEHb XOUYET MOCTABUTH KOMY-HHOYAb MBOHKY. Koro eMy myurie BpI3BaTh K

JIOCKE - MaJlbuMKa WK JIeBOUKY? (B Kiacce 20 MaabuukoB U 13 1eBouek)

YcioBus BbINOJIHEHUA 3aIaHUA
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1. Mecto (Bpemsi) BBITIOJNHEHHUS 3a/IaHUsI:_3a/IaHHUC BBIMOJHICTCS B ayJUTOPUU BO BpPEMs
3AHATUSA

2. MakcuManbHOE BpeMsl BBITIOJHEHUS 3aJaHNs: 45  MuH.

3. Bel MOkeTe BOCIIOJIB30BaThCSI KOHCIICKTOM JICKIIMM, YICOHUKOM

3AJJTAHUE Ne 18:

Tema: «YpaBHenus u HepaBeHcTBa» OK2; OK 5; JIP 2; JIP 14.
Konrpossnass paGora Ne 17

«PelieHne ypaBHeHUil, HEPABEHCTB U CHCTEM)
TekcT 3a1aHud

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

6) 4% 116-10-2'7™ =0 8) 5+20052X = —8COSX;
X+2xy+2=0

2. Pemnite cucremMy ypaBHEHHMI:
5x* —4x*y* —4=0

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

Yca0Bus BbINOJIHEHHUS 32IaHUS

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

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

3. BBl MoeTe BOCIIOJIb30BaThC CIIPABOYHBIM MAaTEPHAIIOM

OcCHOBHbIE HCTOYHUKHU JISI 00yIAIOIIUXCS
1. bammakos M.M. Maremaruka, M.:M3natenbckuii neHTp «Axagemus», 2015
JlonoiHUTeIbHbIE HCTOYHUKH /15l 00Y4YaIOIINXCs:
1.KonmoropoB A.H. Anre6pa u Hadana maremaTindeckoro ananusa 10-11, M. «IIpocBemenue»
20013
2. Tloropenos A.B. I'eometpust 10-11 xnaccst, M. «IIpocsemienue» 2009
HNuTepHer pecypcenl:
Maremaruka B OTKpPBITOM KOJIIEIKE, PEXKHUM JOCTYIIA www.mathematics.ru
['eomerpuueckuii moprai, peskuM A0CTya WWw.neive.by.ru
I'paduku Gynkiwmii, pexxum nocryna graphfunk.narod.ru
EI'D no maremaTuke: MOArOoTOBKA K TECTUPOBAHUIO, PEXKUM JOCTYyIIA

Wwww.uztest.ru
Maremaryka B MOMOIIb NIKOJBHUKY M CTYAEHTY (TeCThl 0 Matematuke 0nling), pexxum goctymna
www.mathtest.ru
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