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KoMmiekT KOHTpOJIbHO-OIIEHOYHBIX CpPEACTB pa3paboTaH Ha OCHOBE
TpeOoBaHuii @DenepalibHOTO TOCYAapCTBEHHOIO 00pa30BaTEIbHOIO CTaHIapTa
cpennero obmero oOpazoBanus (PI'OC COO), yTBEpKACHHOTO MPHUKA30M
MunoOpnayku Poccun ot 17.05.2012 Ne 413 (c u3MEHEHUSIMU U TOTOTHEHUSIMH OT:
29 nexabps 2014 r., 31 nexabps 2015 r., 29 urons 2017 r., 24 cents6ps, 11 nexadps
2020 r., 12 asrycra 2022 r.); monoxenuii PenepanbHON 00pa3oBaTEIHHON
nporpaMmbl  cpelHero oOmiero  oOpas3oBaHusi, yTBepkiaeHHoOM [Ipukazom
MunuctepctBa npocpenienus P® ot 18 mas 2023 r. Ne 371 (B pen. Ilpukazos
Munnpocgenienus Poccun ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171), ¢ yuerom
denepaabHOr0  rOCYJApCTBEHHOTO  00pa3oBaTENbHOTO  CTAaHAApPTa  CPEAHEro
npodeccuoHabHOTO 00pa3zoBaHus 1o crenuanbHocTu 54.02.06 MN306pa3utensHoe
UCKYCCTBO U Y€pU€HHUE, YTBEPKICHHOIO NMpuKazoM MuHucTepcTBa 00pa3oBaHUs U
Hayku Poccuiickoit ®enepanun Ne 1384 ot 27 okta6pst 2014 rona.

CocTaBuTens:
Bonkosa H.M., nmpenoaaBarens OT'AIIOY «AnekceeBCKUil KOIEIK»



1. ITacmopT KOMILIEKTA OLIEHOYHBIX CPEACTB

1.1 O6sa1acTh, NpUMEHEHUS KOMILIEKTA OLIEHOYHBIX CPE/JICTB

KonTtponrsHo-onieHounble cpeactBa (KOC) npeaHazHadeHsbl sl KOHTPOJIS U
OLICHKH 00pa30BaTeNIbHBIX JOCTI)KEHUN OO0YyYaroIMXcsi, OCBOUBILUX MPOrpaMMy
yuebHoi quctumauasl OY 1.07 MaremaTuka.

KOC Bki04aroT KOHTPOJIbHBIE MaT€pHallbl ISl MPOBEJACHUS TEKylleH u
IPOMEKYTOUHOM aTTecTaluu B GopMe dK3aMeHa.

KOC pa3paboTan Ha ocHOBaHUHU pabouel MporpaMMbl Y4eOHON TUCHUTLITUHBI
OV/1.07 MaremaTtuka.

1.2. MecTto yueOHOH n1ucuuiinibl B cTpykrype IIIICC3:

JucuuniuHa siBasieTcss 0a30BOM M BXOJIUT B LHMKIJI 0011€00pa3oBaTeIbHON
MOATOTOBKH.

1.3. ey 1 3a1a4u y4eOHOM TUCHUILIMHBI — TPeOOBaHMSA K pe3y/ibTaTam
OCBOCHUS Y4eOHOM TUCHUIIMHBI:

Heabro peanusanum padodyeil mnporpaMMmbl  fIBJASIETC  OCBOCHHE
ColepKaHus JMCUMIUIMHBL Marematuka W JOCTH)KEHHE  OOydYarolUMUCs
pE3yIbTaTOB M3YUYEHUSI B COOTBETCTBUU C TpeOoBaHUsAMU, ycTaHOBICHHBIME PI'OC
COO ¢ yuetom npodeccuonanbuoi HanpasieaHoctu @I'OC CIIO.

I'naBHBIMM 331a4aMH peaJIn3alMi NPOrPaMMbI SIBJISIKOTCSH:

- IPEIOCTABJIATh KaXI0MYy 00y4aroneMycsi BO3MOXXHOCTb JOCTUXKEHHUS YPOBHS
MaTeMaTHYECKUX 3HAHUM, HEOOXOJMMOTO IS JaibHEHIIeH YCIEelNIHON XU3HU B
0OIIIECTBE;

- obecrneunBaTh HEOOXOAMMOE CTPAHE YKCIIO BBIMYCKHUKOB, MaTeMaTHuecKas
MOJATOTOBKA KOTOPBIX JOCTaTOYHA JUIsl MPOJOJDKEHUS OOpa3oBaHUs B Pa3IUUYHBIX
HalpaBJICHUSX M Uil NPaKTUYECKOM MAESATEIbHOCTH, BKJIIOYas MPETNOIaBaHUE
MaTeMaTHKH, MaTeMaTUYECKUe MCCIeloBaHus, paboTy B cepe MHOOPMALIMOHHBIX
TEXHOJIOTUH U JIP.;

- B OCHOBHOM O00meM u cpemHeM oOmeM o0pa3oBaHUd HEO0OX0IUMO
IPEeTyCMOTPETh MOATOTOBKY OOYYarOIIMXCS B COOTBETCTBUU C HMX 3alpocaMu K
YPOBHIO MTOJATOTOBKH B c(hepe MaTeMaTu4eckoro 00pa3oBaHusl.

Ilinanupyemble pe3yabTaThl OCBOCHMS o0meo0pa3oBaTeJIbHOM
aucumIHbI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO:

IInanupyembie pe3yabTaThl 00y4YeHUsI

O6mrue’ JMcuunIaHapHbie’
- TOTOBHOCTH K TpPydy, OCO3HAHHME | -BIAJETh METOJAMH  JOKAa3aTesbCTB,
LIEHHOCTH MACTEPCTBA, TPYI0JII00HE; aATOPUTMAMK PELICHHS 3a1a4; YMEHHE
- TOTOBHOCTh K aKTHBHOM JEATENLHOCTH | GOpMYIHPOBATE onpe/ieIeHus,

TEXHOJOTMYECKOU )41 COHHaHLHOﬁ AKCMOMEBI W TCOPCMEBI, INPHUMCHATb HX,
HaIIpaBJICHHOCTH, CIIOCOOHOCTh IMPpOBOJAUTH JO0Ka3aTCJIbHBIC

! VKa3bIBAIOTCS JIMYHOCTHBIE U METANPEAMETHBIE pe3ynbTathl n3 ®T'OC COO (B mocnenHeil pegakuuu ot
12.08.2022) B otrnaroibpHOU hopme, hopMHupyeMbIe 0011e00pa3oBaTeIbHON TUCITUTUTHHON

2 ﬂMCLU/IHJ'H/IHaprIe (Hpe,ﬂMeTHbIe) Pe3yJibTaTel YyKA3EBBAKTCA B COOTBETCTBUM C MX IIOJIHBIM
nepeuHeM Bo ®I'OC COO (B nocsegHel pemakuum oT 12.08.2022



VHHUIMAPOBATh, IJIAHUPOBATH u
CaMOCTOSITEJIbBHO ~ BBIIIOJHATH — TaKylO
JICITEIHbHOCTD;

- HUHTEpeC K pa3IudyHbIiM cdepam
npodeCCUOHAILHON JIEATEIbHOCTH,
Osnanenue YHUBEPCATbHBIMU
y4eOHBIMU MM03HABATECILHBIMU
JNICUCTBUSIMHA:

a) 0a30BbIE JTIOTHYECKHUE ACHCTBHS:

- CaMOCTOSITENbHO (OPMYyIHUPOBATH U
aKTyaJIu3upoBaTh npobiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
CYILIECTBEHHBIN

OCHOBAaHUA JJIA

- yCTaHaBJHMBAaTh
OpU3HAK WU
CpaBHEHUS, KJIacCU(PUKAIIUU U
0000111eHH;

- OmpenessTh Ielu AesTeNbHOCTH,
3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JOCTHKEHUS;
- BBIBIATH  3aKOHOMEPHOCTH U
OPOTHBOPEUYUS] B  paccCMaTpUBAEMBIX
SBIICHUSX;

- BHOCUTb KOPPEKTUBHI B JACSITEIbHOCTD,
OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLICHMBATh PUCKU TOCJEICTBUN
NesITeTbHOCTH;

- pa3BHUBaTh KPEATUBHOE MBIIUICHHUE

IIPU pPEUICHUU KU3HEHHBIX MPOOJIeM

0) 6a3oBBIC HUCCIIE0BATEIbCKUE
JICUCTBUSL:

- BJIAJICTh HaBBIKAMU y4eOHO-
UCCIIEOBATEIbCKOM W NIPOEKTHOM
JEATEeIbHOCTH, HaBBbIKAMU pa3peIicHus
npo0JieM;

- BBIABJIATh NPUYUHHO-CJICICTBEHHBIE
CBSI3U U aKTyaJIM3upoBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ PEeIICHUs,
HaXOJIUTh apTyMEHTBI TS

JIOKA3aTEIbCTBA CBOUX YTBEPKICHHM,

pPacCCyKACHHA B XOZC PCIICHMW: 3a/1a4,

- yMETb ONEPUPOBATH MOHATUAMM:

CTeNeHb 4YHucia, Jiorapudm dmHCIa;

YMCHHC BBIIIOJIHATD BBIYHCJIICHUC

3HAYECHUN u npeoOpa3zoBaHus

BBIpa}KCHI/Iﬁ (&0 CTCIICHAMMU )41

JorapudpmMamu, npeodpa3oBaHUs
TPOOHO-PAITMOHATHHBIX BRIPAKEHU;
MOHSTUSIMU:

- yMETb ONEpPUPOBATH

panroHaibHbIE, UppalMOHATIEHBIE,
noKa3aTesbHbIE, CTETICHHBIE,
JorapumMuyecKue,
TPUTOHOMETPUUYECKUE ypaBHCHUS W
HEPaBEHCTBA, X CUCTEMBI;

- YMeTb
byHKIHS,
IPOU3BOHAS,

OIPEACTICHHBIN

OMEPUPOBATH  MOHSITUSIMH:
dyHKus,

nepBooOpazHas,

HEIpephIBHAS
WHTETpajl;  yMeThb
HaXOAWTh MPOU3BOIHBIC dIIEMEHTAPHBIX
byHKIHH,

MaTepUabl;

UCIIONIB3YSI  CIPaBOYHBIC
MCCIIeIOBATh B
NpOCTEUIIMX Ciiydasix (QyHKIUM Ha
MOHOTOHHOCTb, HaXOAWTh HAUOOJBIINE
¥ HAWMMCHBIINE 3HAYeHUS (yHKIIHIA;
rpaduku
UCTIOJIb30BaHUEM

CTPOUTDH MHOT'O4YJICHOB C

arIapara
MAaTeMaTUYCCKOIO aHallu3a, IMPHUMCHATH
IIPOU3BOAHYIO IIPHU PCIICHHM 3ad4 Ha
JABUKCHHC, peuiaTb IMPAKTHUKO-

OPUEHTUPOBAHHBIE 3a71a4u Ha

HauOOJbIINE U HAaUMEHBIIINE 3HAa4YCHUA,

Ha HaxXO0XICHHUC IIyTH, CKOpPOCTH U

YCKOPEHHUS;

- YMEThb ONEPUPOBATH MOHSITHUIMU:
panuoHanbHas byHKLMS,
nokaszaTesibHasi (QyHKIMs, CTerneHHas

byskus, norapupmMudeckas QpyHKIUL,

dynximm,
oOpaTHble (YHKIIMU; yMEHHUE CTPOUTH

TPUTOHOMETPUUECKUE




3a/laBaThb MapaMeTpsl U  KpHUTEpUU
pELICHMS;

- AHAJIM3UPOBATH IIOJYUYCHHBIC B XOAC

PCUHICHHUA 3aJaun PE3YIbTATHI,
KPUTUYCCKU OLICHUBATDH nx
A0CTOBCPHOCTD, IMPOTrHO3UPOBATH

N3MCHCHHUC B HOBBIX YCJIOBUAX,

-- YMCTb ICPCHOCUTDH 3HaHUA B

MO3HABATEIbHYI0 M  IPaKTUYECKYIO
00J1aCTH JKHU3HEICATCILHOCTH;

- YMEThb HHTETrPUPOBaTh 3HAHUSA U3
pPa3HBIX MPEIMETHBIX 00J1acTeH;

- BBIIBUIaTh HOBBIE W€, IpejjaraTh
OPUTHMHAJIBHBIE TOAXO/Ibl U PEIICHUS;

U CIHOCOOHOCTH HX HCIIOJb30BaHHUS B
MO3HABATEILHOU u coIaJibHOM

IPaKTUKE

rpaduku GbyHKINH,

UCIONB30BaTh TpauKd NpU U3YUYECHUU

N3Y4YCHHBIX

IIPOLIECCOB WM 3aBUCHUMOCTEM, IIpHU
pelleHnn 3a7ad U3 JpPYrux y4deOHbIX
IpPEeIMETOB M 3aJad U3

BBIPAKATh

peanbHOU
dhopmynamu
3aBUCUMOCTH MEX/y BEIMUHMHAMMU;

JKM3HU;

- yMeTh pelaTh TEKCTOBBIC 3aJa4d
pa3HbpIX THUMOB (B TOM 4YHCIIE Ha
IPOIICHTHI, IO U YaCTH, Ha JIBI)KECHUE,
paboTy, CTOMMOCTb TOBAapOB U YCIYT,
HaJIOTH, 337a4¥ U3 00JaCTH YIpaBICHUS

JUYHBIMU U CEMEWHbIMH (DUHAHCAMU);

COCTAaBJIAAITb  BBIPAXKCHHUSA, YpPaBHCHHA,
HCPABCHCTBA n nux CHCTCMBbI 1o
YCJIOBHIO 3agadu, HCcCjacaoBaTb

IOJIyYeHHOE peIICHHEe | OIICHUBATH
PaBAOMOA00HOCTh PE3yJIHTATOB;

- yYMeTh ONEpUPOBATh TOHATUSIMHU:
cpenHee apudmMeTHdyeckoe, MeINaHa,
HauOoblllee ¥ HAMMEHbIIIEE 3HAYCHHUS,
pa3Max,  JUCIIepCHUsi,  CTaHIAPTHOE
OTKJIOHEHHE YHCJIOBOr0 Habopa; yMeTb
U3BJICKATb, UHTEPIIPETHPOBATH
UHPOpMAITHIO,  TMPEACTABICHHYI0 B
TabnuIax, Ha auarpamMmax, rpadukax,
OTPAXKAIONIYI0  CBOMCTBA  PEaIbHBIX
MPOIIECCOB U SIBJICHUMN; TPEICTABIATH
WH(pOpMAIMI0O C TOMOIIBIO TaOJHI] U
JTUarpamm; HCCIICIOBATh
CTaTHCTUYECKUE JaHHBIC, B TOM YHUCIIC C
PUMEHECHHEM TpaUIECKUX METOI0B U

9JICKTPOHHBIX CPCACTB,

- yMETb ONEPUPOBATh MOHATUAMMU:
CIly4YalHbId  ONBIT W CIIy4alHOE
cOObITHE, BEPOSITHOCTh  CIYyYaiHOTO
COOBITHS; YMEHUE BBIYHCIISITH
BEPOSITHOCTD c HCMOJIb30BAaHUEM
rpau4ecKux  METOJOB, MPUMEHSATH




GopMyIIbI  CIIOKEHUSI M YMHOXKEHUS
BEPOATHOCTEH, KOMOMHATOPHBIE (PAKTHI
u  GopMylbl TpU pELICHUU 3ajad;
OLICHUBaThb  BEPOSTHOCTH  PEaJbHBIX
COOBITHII; 3HAKOMCTBO CO CIy4YalHBIMU
BEJIMYMHAMU;  YMEHHE  TPHUBOIUTH
IpUMEpHI MPOSIBICHUS 3aKOHA OOJIBIINX
Yycell B MPUPOIAHBIX M OOIIECTBEHHBIX
SBIICHUSX;

- YMeTh ONEpUPOBATH TOHATUSIMHU:
TOUKa, npsiMas, MJIOCKOCT,
OPOCTPAHCTBO,  JOBYTPAHHBIA  Yrod,

CKpPCHIMBAIOIIUECA IIPSAMEIC,
napaJui€JibHOCTb )41
NEPHCHANKYJIAPHOCTD IMPAMBIX u

IUIOCKOCTEH, YTOd MEXIy MNPSIMbIMH,
Yrojl MEXAy IHpsSMOA M IUIOCKOCTBIO,
YIOJl MEXAY IJIOCKOCTSIMM, PACCTOSTHUE
OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE
MEXIY IpPSAMBIMH, PAaCCTOSTHUE MEXIY
IUIOCKOCTSIMH; yYMEHHUE HCIIOIb30BaTh
IpU PEIICHUU 3a/1ad U3yYeHHbIe (PaKThI
U TEOpEeMbl IUIAHUMETPHUH;, YMEHHE
OLICHUBATh pa3mepsl 00BEKTOB
OKpY>Karolero Mupa;

- YMETb ONEPUPOBATH IOHATHIMMU:

MHOTOTPaHHUK, CEUCHHE
MHOTOTPpAaHHHKA, Ky0, apaljiesienurne],
npusMa,  nupamuga, — ¢urypa U

NOBEPXHOCTh  BpAIlICHHS,  IMIIMHJD,
KOHyC, map, cdepa, cedeHus QuUrypsl
BpallleHus, IJIOCKOCTh, Kacarolascs
chepsl, IMWIMHApPA, KOHYCa, IUIONIAIb
MOBEPXHOCTH  MHUPAMUBI,  MPHU3MBI,
KOHyca, IWIMHApPA, IUIomanb chepsi,
00beM KyOa, PSMOYTOJIBLHOTO
napauiesienunea, MUpaMuIbl, TPU3MBI,
IUIMHApa, KOHyca, Iapa; YyMEHHE
U300paxarh MHOTOTPaHHUKHU u




MMOBEPXHOCTH BPALIEHHUS, UX CEYEHHUS OT
PYKHM, C  TIOMOUIPIO  YEPTEKHBIX

WHCTPYMEHTOB u DJIEKTPOHHBIX
CPEICTB; yMEHUE pacno3HaBaTh
CUMMETPHUIO B MPOCTPAHCTBE; YMEHHUE
pacno3HaBaTh paBUJIbHBIC
MHOTOTPaHHUKH;

- yMETb ONEPUPOBATH MOHATUAMM:
JIBUKEHHE B MPOCTPAHCTBE, MOJOOHBIC
¢Gurypsl B MpoCTPAHCTBE; UCTIOIB30BAThH
OTHOILIEHUE TUIOIIAJEH ITOBEPXHOCTEN U
00beMOB  MOJOOHBIX  (uryp Imnpu
pELIECHNH 33]aY;

- YMETh BBIUHCIATh TE€OMETPUYECKHUE
BEJIMYMHBI (JUIMHA, Yroji, IUIOLIA/b,
00BeM, IJIOIIATh TTOBEPXHOCTH),
UCIIONIB3Ysl M3y4YeHHBbIE (QOpMyNBl U
METO/bI;

- yMETb ONEpPUPOBATh MOHATUAMMU:
NpSIMOYTOJIbHASL CHCTEMAa KOOPAWHAT,
KOOPJAUHATBI TOYKH, BEKTOD,
KOOPAMHATBI ~ BEKTOPa,  CKAJSIPHOE
IIPOU3BEACHUE, YTOJl MEKY BEKTOPAMHU,
cyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpa HA 4YHUCJIO; HAaxOIWTb C
MTOMOUIBIO U3YUYEHHBIX bopmyn
KOOPJAUHATBI CepEANHBI OTpe3Ka,
pacCTOSHUE MEXIY IBYMSI TOUKAMH;

- yMeTh BbIOMpaTh  MOIXOJSALIUHN
W3YUYCHHBIA  METOA IS  PEIICHUSs
3a/1a4M, PACrO3HaBaTh MAaTEMAaTHYECKUE
(dakThl W MaTeMaTHYeCKHE MOJEIH B
MPUPOIHBIX " 0OIIIECTBEHHBIX
ABJICHUSIX, B  HCKYCCTBE; YyMEHUE
MPUBOJUTH MPUMEPHl MATEMATHYECKUX
OTKPBITUM POCCHUMCKOM U MHUPOBOU
MaTeMaTUYECKONU HAYKHU.

- yMETb ONEpPUPOBATH MOHATUAMM:
ONPENEIICHUE,  aKCHOMa,  TEOpeMa,




CJIICACTBHUC, CBOﬁCTBO, IIPU3HAK,

JI0Ka3aTeNbCTBO, pPaBHOCUJIBHBIE
(bopMyITHPOBKHY; yMEHUE
dbopmyIHpoBaTh oOpaTHoOe u
IIPOTUBOTIOJIOKHOE yTBEPXKIACHHE,

MPUBOJUTH MTPUMEPHI U KOHTPIPUMEDBI,
UCIIOJIb30BaTh METOJ MaTeMaTH4YECKOU
VHIYKUWAHW; TPOBOAUTH JOKA3aTEIbHbIC
pacCyKJIeHusT TPy pELIEHWH 3a/]ady,
OLICHMBATh JIOTMYECKYK) MNPABUIBHOCTH
pacCyKIeHUN;

- yMETb ONEPUPOBATh MOHATUAMMU:
MHOECTBO, MOJMHOKECTBO, ONEpalun

Hal MHO>KCCTBaMU, YMCHHC
HUCIIOJIB30BAaTh TCOPCTUKO-
MHO>XECTBEHHBIN arrapar I

OMHCaHUs peaJbHBIX MPOLECCOB U
SBJICHUW TpU pEIIeHHH 3a7a4, B TOM
qHCIie U3 APYTUX YIEOHBIX IPEIMETOB;

- YMETh ONEePUPOBATH MOHATUAMU: Tpad,
CBSI3HBIN Tpad), AepeBo, IUKI, rpad Ha
IUIOCKOCTH,  yMEHHME  3aJaBaTh U
OTHCHIBATH rpadwl Pa3TMYHBIMH
crnocobaMu; HCIONb30BaTh rpadsl mpu
pelleHny 3ajady;

- yMeTh CBOOOJHO  OINEPUPOBATH
MOHSTUSMH: COYETaHUE, MEePECTaHOBKA,
YHCII0 COUeTaHUH, YHCIIO
nepecTaHoBok;  OmHOM  HbloTOHA;
yMEHHE TPUMEHSITh KOMOWHATOPHBIE
(bakThl U pacCyXkACHUS I PEIICHUs
3ajad4;

-yMeTh  ONEpUPOBATh  TOHATHSIMHU:
HaTypaJbHOE YHUCJO, I[eJI0e YHCIIO,
OCTaTOK IO MOJIYJII0, PaIMOHATLHOE
qHCIIO, UppaIMOHATIFHOE YHCIIO,
MHOXKECTBA  HATYpPaJbHBIX,  IENbIX,
paroHaIbHbIX, NEHCTBUTEILHBIX
YHCell; YMEHHUE UCIOIb30BaTh MPU3HAKH




JICIIUMOCTH, HaNMEHBIIINN oOommit
NEJATENIh W HaWMEHbIllee  o0Iee
KpaTHoe, anroput™m EBkinmma mpu
peleHnun  3a7ad;  3HAKOMCTBO  C
Pa3IMYHBIMU MTO3HUIITMOHHBIMH
CHUCTEMAaMM CUMCJICHUS

- yMeTh  CBOOOJHO  ONEPUPOBATH
MTOHSATHSIMHU: CTENEHb C  IEJIBIM
IIOKa3aTejleM, KOPEHb HATypaJbHOM
CTENEHW, CTENEHb C pPaIMOHAIBHBIM
ITOKa3aTeseM, CTENEHb c
JIEUCTBUTENHLHBIM (BelIeCTBEHHBIM)
nokaszaresyieM, jorapudm 4ducia, CUHYC,
KOCUHYC W TaHTEHC MPOU3BOJILHOIO
YHCIa;

- yMETh ONEPHPOBATH TOHSITHIMU:
TOXKJIECTBO, TOXKJIECTBEHHOE
npeobpazoBaHue, ypaBHEHUE,
HEPAaBEHCTBO, CHUCTEMa YpaBHEHUH U
HEPaBEHCTB, PaBHOCHJIBHOCTh
ypaBHEHHUI, HEPaBEHCTB U CHCTEM,

paloHaibHbIE, UppalMOHATIEHBIE,
noKa3aTesbHbIE, CTETICHHBIE,
aorapudmuyeckue,

TPUTOHOMETPHUECKHE ypaBHEHHS,

HEPAaBEHCTBA U  CHCTEMBI; yMEHUE
pelarth YypaBHEHHUS, HEpPAaBEHCTBA W
CUCTEMBl C TOMOIIBI  Pa3TUYHBIX
IIPUEMOB; perarb ypaBHEHUH,
HEPABEHCTBA U CUCTEMBI C MTAPAMETPOM;
IIPUMEHATh YPABHEHUS, HEPABCHCTBA,
170. CHUCTEMBI JUISL peLIeHUs
MaTeMaTHYECKUX 3aJad W 3aJad M3
pa3MyHBIX ~ oOnactel  Hayku W
peanbHOM KU3HU;

-yMETh CBOOOJTHO OIepUPOBATH
HNOHATUSMU: rpaduk byHKIMH,
oOpatHass ~ (QYHKUMS,  KOMIIO3ULUS

byHKIMH, JUHENHas byHKIHS,




KBajgpaTuyHasi (QyHKIUS, CTENeHHas
GyHKIMS ¢ [eIblM  MOKa3aTeseM,

TPUTOHOMETPUYECKUE byHKIUH,
oOpaTHbIe TPUTOHOMETPHUUECKHUE
byHKUIUH, noKa3aTeabHast U

norapudmuyeckas GyHKIUU; yMEHUE
CTpOUTh Tpaduku GYHKIIHHA, BHITOJTHATD
npeobpazoBanus rpaduKoB PyHKINH;

yMEHHE UCIIOJIb30BATh rpaduku
GyHKIUI U1 U3y4deHus: MPOLECCOB U
3aBHCHUMOCTEH TpH pPELICHUH 3aJ1a4 U3
Ipyrux y4eOHBIX TPEAMETOB H U3
peanbHOMI KU3HU; BBIpaXaTh
dbopMylnaMi  3aBUCUMOCTH  MEXIY

BEJIMYMHAMU;

YMEHHE cBOOOMIHO ONEepUpPOBATh
HNOHATUSMU: YETHOCTh byHKIHMH,
NEPUOIUYHOCTb byHKIMH,
OTPaHUYEHHOCTH GyHKIMH,

MOHOTOHHOCTh (DYHKIIMHM, SKCTPEMYM
byHKIMU, HanOOJbIIee W HAaUMEHbBIIIEe
3HaueHUs (QYHKIUH Ha TPOMEKYTKE;
yMEHHE  TIPOBOJAUTH  HCCIIEIOBAHUE
byHKINH,

yMEHUE HWCIOJb30BaTh CBOWCTBA W
rpaduku  QYHKIMH 719 peIIeHus
ypaBHEHUH, HEPABEHCTB U 3a7ad C
napameTpamu; U300paxkath Ha
KOOPJIMHATHOM TUIOCKOCTH MHOYECTBa
pEILICHUN YpaBHEHUM, HEPABEHCTB U HX
CHUCTEM,;

- yMeTb CBOOOJHO  ONEPUPOBATH

[TOHSTHSIMHU: [IOCJIEIOBATENLHOCTD,
apuMeTHIeCcKas IpOrpeccHsl,
reoMeTpuIecKast pOrpeccHs,
OECKOHEYHO yOBIBaroIIasI

F€OMETPUYECKAs] MPOrPECCUs; YMEHHE
3a/laBaTh IOCJENA0BATEIBHOCTH, B TOM

YUCJIE€ C IOMOIIBIO PEKYPPEHTHBIX
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dopmyu;

- yMETh ONEPHPOBATH TOHSITHIMU:
HETMPEPHIBHOCTh (YHKIIUHA, ACUMIITOTHI
rpaduka (QyHKUMHM, TIepBas W BTOpas
IPOU3BOIHAS byHKUIMH,
TCOMETPUYECKUM U (U3UIECKUN CMBICI
MIPOU3BOHOM, nepBooOpaszHasi,
OTIPENICTICHHBI  WHTETPAN,  YMEHHUE
HaXOJIUTh ACUMIITOTHI rpaduka
byHKINH, yMEHUE BBIYHCIIATH
MPOU3BOJHBIC CYMMBI, IPOU3BEICHUSA,
YaCTHOTO W KOMMNO3UIMU (GYHKUHUH,
HaxXOJUTh YpPAaBHEHHME KacaTelIbHOM K
rpaduky QyHKINH;

YMEHHE HCIONb30BaTh MPOU3BOAHYIO
JUIs  UCCAenoBaHWS — (DYHKIWH, I
HAXOXXJEHUSI HAWJTy4Ilero penieHus B
MPUKIAAHBIX, B TOM YHUCJIE COIMAIBHO-
HKOHOMUYECKUX u bu3nuecKux
3ajavax, s ONpeeieHus CKOPOCTH U
YCKOPEHHS; HaxXOAuTh IUIOHIAJAU U
00BbeMBbI (DUTYp C MOMOIIBI0 UHTETPAa;
MPUBOJAUTH MPUMEPHI MATEMaTUYECKOTO
MOJICTTUPOBAHUS C IOMOIIBIO
nudepeHInanTbHbIX YPaBHEHUH;

- YMEThb ONEPHUPOBATH MOHSITHUIMU:
KOMILJIEKCHOE  YHUCJIO, COMNpPSHKEHHbIE
KOMILJIEKCHBIE ~ 4HWCJa, MOAYJIb U
apryMeHT KOMIUJIEKCHOTO 4ucia, popma
3aIncu KOMILJIEKCHBIX quCen
(reomeTpuueckasi, TPUTOHOMETPUYECKas
U anrebpanydeckas); yMETh IPOU3BOAUTD
apupmeTHIecKue NEeNCTBUS C
KOMILJIEKCHBIMA YHUCJIAMH; TPUBOJIUTH
IPUMEPDI UCITIOJIb30BAHUSA
KOMILJIEKCHBIX YHCET;

- yMeTb CBOOOJHO  ONEPUPOBATH
HNOHATUSMHU: CpeliHee apu(MeTHIEeCcKoe,

MEauaHa, HauOoIbIlIee W HauMEHBIIIEe
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3HAYCHMUS, pa3Max, aucrepcus,
CTaHIapTHOE OTKJIOHEHHE ISt
OMMCAHUS YHUCJIOBBIX JTAHHBIX; YMEHHE
UCCIIEIOBaTh CTAaTUCTUYECKUE JIaHHBIE,
B TOM 4HClI€ C IPUMEHEHHEM
rpa)uyecKux METOJIOB U DJIEKTPOHHBIX
CpelaCcTB; TIpaUyecKu  HCCIEAO0BATH
COBMECTHBIE HAONIOJCHUSA C TOMOIIBIO
JAarpaMM pPacCEUBAHUSA W JIMHEWHOU
perpeccuy;

- yMeTh  HaxXOAWTb  BEPOSTHOCTU
coObITUI C UCIIOJIb30BaHUEM
rpa)uyecKux METOOB; MPUMEHSATh IS
peuieHus 3a1a4 GopMyJibl CIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, (QopMymy
MIOJTHOM BEPOSTHOCTH, bopmyy
bepuynnu, xomOuHatopHbeie (akTel H
dbopMyIbl;  OLEHUBATh  BEPOSTHOCTHU

peanbHBIX COOBITHUH; yMeHue
ONEpUPOBATh NOHATUAMU: CIy4danHas
BEJIMYMHA, pacrpeneseHue
BEPOSITHOCTEN, MaTEMaTU4YECKOE

OKHMJIaHWE, NHUCTIEPCUS W CTaHIAPTHOE
OTKJIOHEHHE  CIIy4YalHOM  BEJIMYMHBI,
GbyHKIIMKA pactpenesieHus U IIOTHOCTH
PaBHOMEPHOTO,  IOKa3aTeJIbHOTO M
HOPMAJIGHOTO pacIpeie/ieHud; YMEHHUE
UCITOJIB30BaTh  CBOMCTBA HM3YYEHHBIX
pacmpeiecicHuid I pellieHus 3ajad;
3HAKOMCTBO C THOHATHUSIMH: 3aKOH
OONBIIMX YUCET, METOBI BHIOOPOYHBIX
WCCJICIOBAHNM, yMEHHWE TPHUBOJUTH
PUMEPHI TIPOSIBJIICHUS 3aKOHA OOJIBIIMX
YHCEN B MPUPOIHBIX U OOIICCTBEHHBIX
SBJICHUAX,

- yMeTb CBOOOJHO  OIEPUPOBATH
MOHSATUSIMU: TOYKA, MPsiMasi, TUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, TUIOCKUN

yIoJl, IBYTPaHHBIN yIOJI, TPEXI'PaHHBINA
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yToJl, TIepPeCceKaoNInecs, MapauieIbHbIC
u CKPEIIMBAIOIINECS npsIMbIE,
napajuieIbHOCTh 7
HNEePHCHIUKYIAPHOCTh  TIPSAMBIX |
TUIOCKOCTEH, YroJd MEXAy MpPSIMBIMH,
Yyrojl MEXAy TPSMOH W TUIOCKOCTEIO,
yrol MEXAy IUIOCKOCTSMH; YMEHHE
UCTIONB30BaTh TPU  PEIICHHH 3a]ad
U3ydeHHble  (GaKTBl W TEOPEMBI
IUIAHUMETPUH;,  YMEHHE  OlCHHWBAThH
pa3Mepbl OOBEKTOB B OKpPYXaloIIeM

MUDE; yMEHUE OIepUpOBaTh
MNOHSATUSIMUA: MHOTOTPAHHUK, CEUCHHUE
MHOTOIPaHHHKA, paBUJIbHBIN

MHOTOTPaHHHK, TpU3Ma, I[HpaMUa,
durypa W TIOBEpXHOCTh BpaIlICHHUS,
MUIMHAP,  KOHyC, map,  cdepa,
pa3BepTKa  TOBEPXHOCTH,  CCUYCHHS
KOHYyCa ¥ [IWJIMHJPA, TapajlIe)IbHbIC OCH
WIA  OCHOBAaHMIO, CCUCHHE Iapa,
IUIOCKOCTh,  Kacaromasics  cdepsl,
IIWIMHIPA, KOHYCa, YMEHHE CTPOUTH
CCUYCHWE MHOTOTPAaHHWKA, H300pakaTh
MHOTOTPaHHHKH, burypsl u
MIOBEPXHOCTH BpAIlCHUsS, UX CCUCHHS, B
TOM 4YHCJIE C TIOMOIIBIO DJICKTPOHHBIX
CPE/CTB; YMEHHE MPUMEHSATh CBOMCTBA
reOMETPUUCCKUX duryp,
CaMOCTOSITEJIHO dbopmyIHpoBaTh
OmpeieNieHUus]  W3y4aeMbIX  (QUryp,
BBIJIBUTATh THUIIOTE3Bl O CBOWCTBAaX W
NpHU3HAKaX T'COMETPUUSCKHX  (QUTYp,
00OCHOBBIBATh WJIM OIPOBEPraTh UX;
YMEHHE TPOBOJIUTH KJIACCHU(PHKAIMFO
Guryp 1O pa3IUYHBIM PHU3HAKAM,
BBINOJIHATh HEOOXO0IUMbIC
JIOTIOJTHATEIIHHBIE TIOCTPOCHUS;

- yMeTh CBOOOJHO  ONEPUPOBATH

NOHATUSAMHU: TJIOWAAb (PUrypel, oobeM
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¢burypsl, BeIMYUHA YIJIa, PACCTOSTHUE OT
TOYKH JI0 TIUIOCKOCTH, PAacCTOSIHHUE
MEXIY TPSMBIMH, PACCTOSTHUE MEXIY
IUIOCKOCTSIMH, IUIOIIAb cdepsl,
IIOLIab  MOBEPXHOCTH  IUPAMHUJBL,
OpU3MBlL, KOHYyCa, UWIMHIpa, 00beM
KyOa, IPSIMOYTOJIBHOTO
napasuieNienuneia, MupaMuabl, TPU3MBL,
WIMHApA, KOHyca, Ilapa; YyMEHHE
HAXOAUTh OTHOIIICHUE 00BEMOB
no1I00HBIX (QUTyp;

- yMeTb CBOOOJHO  ONEPUPOBATH
HNOHSTUSMMU: JIBH)KEHUE, NapajuleIbHbIA
NEPEHOC, CHMMETPHsSI Ha IUIOCKOCTH U B
IPOCTPAHCTBE, MOBOPOT,
npeoOpa3oBaHue MOAO00OHUS, TOIO0OHBIC
burypsl; yMeHHue pacrno3HaBaTh PaBHBIC
U TOJ00HBIE (PUTYpBI, B TOM YHUCIE B
OpUpPOJIE, HCKYCCTBE, apPXUTEKTYPE;
YMEHHE UCIOJb30BaTh F€OMETPUUECKUE
OTHOIIEHHUS, HAXOAUTh F€OMETPUUECKHE
BEJIMYMHBl (AJIMHA, YrOji, IUIOUIAlb,
o0beM) MpHU PEIIeHUHU 3a/1a4d U3 IPYrux
y4eOHBIX MPEAMETOB U U3 PEATbHOM
KU3HU;

- yMeTb CBOOOJHO  ONEPUPOBATH
HNOHATHUAMU: MPSIMOYTOJbHAsl CHCTEMA
KOOpAMHAT,  BEKTOp,  KOOPJIMHATHI
TOYKHM, KOOpPAMHATBI BEKTOpa, CyMmma
BEKTOPOB, MpPOU3BEIECHHUE BEKTOpa Ha
YHCII0, PA3JI0KEHUE BEKTOpa 1Mo 0asucy,
CKaJIsIpHOE TPOM3BEIEHUE, BEKTOPHOE
IPOU3BENIEHUE, YTOJ MEXTY BEKTOPAMU;
YMEHHE HCIIONIb30BaTh BEKTOPHBIA U
KOOPAMHATHBI METOJ MJi1 pelIeHus
reOMETPUYECKUX 3aJa4 U 3aJa4 Ipyrux
y4eOHBIX  MPEeIMETOB;  OMNEpUPOBATH
HNOHATUSAMU: Marpuna 2x2 u  3x3,

OIIPpCACIINTCIIb MaTpulbl,
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FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA,

- YMCThb MOJICIIMPOBATD pCajIbHbIC

CUTyallnn Ha  A3BIKC MaTCMATHUKU,

COCTAaBJIsITb  BBIPAXKCHUA,
HCPaBCHCTBA )41
YCIOBHIO

INOCTPOCHHBIC

ypaBHEHUS,

ux CHUCTEMbI I10

3a7a4y, UCCIIEN0BATh
MOZEIH c
UCIIOJIb30BaHUEM  allllapaTta aureOpsl,
WUHTEPIIPETUPOBATH IOy YECHHBIN
pe3yJsbTar; CTPOUTh MaTEMaTHYECKUE
MOJENN C TOMOIIBK) T'€OMETPUYECKUX
MOHATUN U BEJIUYUH, PEIIATh CBSI3aHHbIE
C HHUMH  IPAKTUYECKHUE

COCTAaBJIAITb BCPOSATHOCTHYIO MOJCIb H

3a/1a4u;
VUHTEPIIPETUPOBATH IOy YECHHBIN
pe3yJIbTaT; pemaTh NPUKIaaHbIE 3a1a9U
CpPEeACTBAMM MATEMATUYECKOTO aHAJIN3a,

B TOM YHCIIE COIIMAILHO-
SKOHOMHUYECKOTO " (hu3nYecKoro
XapakTepa,

- yMEHHUE BHIOMpaATh MOAXOASIIUIN
METO. JUTSE penieHus 3a71a9M;

MMOHMMAHHUE 3HAYUMOCTU MAaTEMaTHUKU B
W3YUYEHUU TIPUPOTHBIX M OOIIECTBEHHBIX

IPOLIECCOB M SBJICHUM;  yMEHHUE
pacno3HaBaTh  INPOSIBICHUE  3aKOHOB
MaTeMaTUKM B HCKYCCTBE, YMEHHE

MPUBOJIUTH MPUMEPHl MATEMATHYECKUX
OTKPBITUM POCCHUMCKOM U MHUPOBOU
MaTeMaTH4YECKON HAyKH

B obOmactu 1eHHOCTH  HAyYHOTO
MO3HAHUSL:

-c(pOpMUPOBAHHOCTH
COOTBETCTBYIOLIETO

YPOBHIO pa3BUTHS

MHUPOBO33PEHU,
COBPEMEHHOMY
HAyKH u
00IIIeCTBEHHON MPAKTUKHA, OCHOBAHHOTO

KYJIBTYD,
CHOCO6CTBYIOHICFO OCO3HAHUK CBOCIoO

Ha AUaaore

MECTa B IOJIUKYJIbTYPHOM MHUPE;

- YMeTh ONEpUPOBATH TOHATUSIMHU:
paloOHaJIbHAS byHKIHS,
nokaszatenbHas (DyHKIUS, CTENeHHas

dbyukius, gorapudmMudeckas (QyHKIUSA,

TPUTOHOMETPHUECKHE byHKIUH,
oOpaTHble (YHKIIMU; yMEHUE CTPOUTH
rpaduku U3YYEHHBIX byHKIMi,

UCIIONIb30BaTh TrpauKd NpU U3YHYECHUU

IIPOLIECCOB W 3aBUCHUMOCTEM, IIpHU
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- COBEPUICHCTBOBAHUE A3BIKOBOM U
YUTATEIBCKON KYJIBTYPbl KaK CpEICTBA

B3aMMOJICUCTBUS MEXIy JIOJbMH U
MO3HAHUS MUPA;

- OCO3HaHUE IIEHHOCTH  Hay4yHOH
NEesTEeIbHOCTH, TOTOBHOCTh
OCYLIECTBIISITh POEKTHYIO u
UCCIIEIOBATENBCKYIO NEeSATEeTLHOCTh
WHUBUTyJIBHO U B TPYIITIE.

OBnageHue YHUBEpCAIbHBIMHU
y4eOHBIMU MO3HABATEIILHBIMU
EUCTBUSIMU:

B) paboTta ¢ uHpopMaIre:

- BJaJeTb HaBBIKAMHU  MOJYYEHUS

uHbOpMaAIlMU U3 HUCTOYHUKOB Pa3HBIX
THIIOB, CaMOCTOATENIBHO OCYIECTBIIATH

NOUCK, aHajiu3, CUCTEMAaTU3alUIl U
WHTEPIPETALNIO uH(popManuu
Pa3IMYHbBIX BUJIOB U dbopm
IIPEACTABIICHHUS;

- Cco3/1aBaTh TEKCThI B Pa3IMYHbBIX
dbopmarax c
UHPOpMAITUU W TEJICBOW ayIUTOPHH,

bopmy

y4yeTOM Ha3Ha4YCHMUA

BbIOUpas ONTUMAJIBHYIO
Ipe/ICTaBICHUS U BU3YaJIU3alluy;
- OLIEHUBATh
JETUTUMHOCTD

JIOCTOBEPHOCT,
uH(opmarmu, ee
COOTBETCTBUE TPABOBHIM M MOPAIbHO-
THYECKUM HOPMaM;

- HCII0Jb30BaTh cpencTBa
UH(GOPMAITMOHHBIX u
KOMMYHUKAITIOHHBIX ~ TEXHOJIOTHHA B
pelieHun KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpraHU3aIMOHHBIX 3a1a4 c
COOJIFOIEHUEM TpeOoBaHMI

OPrOHOMHKH, TEXHHUKU O€30MacHOCTH,
TUTHUEHBI, pecypcocOepexeHus,

MpaBOBbIX MW O9TUYCCKHUX HOPM, HOPM

pelieHnr 3aJad M3 JPYruX Y4eOHbBIX

IPEeAMETOB W 337a4 M3 peajbHOM
bopmymnamu
3aBUCUMOCTH MEXy BEIMYMHAMM;

- YMETb OIEpPHUPOBATH
TOKJIECTBO, TOKJIECTBEHHOE

npeoOpa3oBaHue, ypaBHEHHE,

KU3HU, BbIpaXXaTb

ITOHATUAMM:

HEPAaBEHCTBO, CHCTEMAa YPABHEHHU U

HEPaBEHCTB, PaBHOCHJIBHOCTD
ypaBHEHUH, HEPABEHCTB U CHCTEM,
parMoHaIIbHEIE, UppaIMOHATILHEIE,
MoKa3aTebHbIE, CTETICHHEIE,
JorapumMuyecKue,

TPUTOHOMETPHUECKHE ypaBHEHUS,

HEPABEHCTBA U CUCTEMbI; YMETh pPEIIaTh
YPaBHEHHUs, HEPABEHCTBA U CUCTEMBI C
IIOMOLIBIO

Pa3INYHbIX IMPpHUCMOB,

pemiath ypaBHEHHUS, HEPAaBEHCTBA W
CHUCTEMBI C TIApaMETPOM; IPUMEHSTH
ypaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI
JUTSL pEIIEHUs] MAaTeMaTHYeCKUX 3a1a4d U
3a]a4 U3 pa3IMyHbIX o0JacTel HAyKH U
pEabHOM KU3HU;

- yMeTb CBOOOJHO  OMEpPUPOBATH
MOHSATUSIMU: JIBI)KCHHE, TapalIeIbHBIN
NEePEHOC, CHMMETPHS Ha TUIOCKOCTH U B
IIPOCTPAHCTBE,
npeobpa3zoBaHue MO00UsS, MOAO0OHbBIC

burypsl; yMeTh pacrno3HaBaTh pPaBHbIE U

IIOBOPOT,

nonoOHble GUTypbl, B TOM YHCIE B
HIPAPOAE,
YMETh HCIIONb30BaTh TI'€OMETPHUUECKHE

HUCKYCCTBE, apPXUTEKTYPE;
OTHOIICHHUS, HAXOAUTh T€OMETPHUIECKHE
(nnuHa,
00beM) TIpU pelIeHUuU 3ajad U3 JPyTrux
y4eOHBIX TPEAMETOB W W3 pPeaTbHOMU

BCJIIMYHMHBI yroJja, IJiomanb,

KHU3HHU
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nH()OPMAITMOHHON 0€30TTaCHOCTH;
- BIIAQJCTh HAaBBIKAMHU DPACIIO3HABAHUS U

3aIUATHI uH(pOopMaLuy,
WH(pOpPMAITMOHHOM 0€301MacHOCTH
JUYHOCTH

B ob6mactu 1yXOBHO-HPAaBCTBEHHOT'O
BOCTIUTAHWS:

-- c¢(opMUPOBAaHHOCTH HPABCTBEHHOTO
CO3HAHUSI, STUIECKOTO IMOBEICHUS;

- CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO U
IPUHUMATh
OPHEHTHPYSCh
HPaBCTBEHHBIC HOPMBI ¥ IECHHOCTH;

- OCO3HaHHE BKJIaJa B

OCO3HAaHHBIC PpEIICHUA,

Ha MOPAJIbHO-
JMYHOTO
MOCTPOEHUE YCTONYHUBOTO OYyyIIETro;

- OTBETCTBEHHOE OTHOIIIEHHE K CBOUM
poauTensiM U (WIM) APYTUM YJI€HaAM
CEMbH,
OCO3HaHHOTO

CO3JJaHHMI0O CEMBbH Ha OCHOBE
NPUHATUA  LEHHOCTEN
CEMEHHOM JKU3HU B COOTBETCTBUM C
TpaauiusMu HapoaoB Poccuu;

OBnageHue YHUBEpCAIbHBIMHU

PEryJIATUBHBIMUA HeﬁCTBHﬂMHI

a) caMOOpraHu3aIus:

- CaMOCTOSITEIbHO  OCYIIECTBIISATH
M03HABATEIIbHY IO TS TeIbHOCTb,
BBISIBJISITH ~ TPOOJIEMBI,  CTaBUTh U

(dopMyIHpoBaTh COOCTBEHHBIC 33/1a4H B
00pa3oBaTeNbHON  JIEATENBHOCTH U

JKN3HCHHBIX CUTYyalUAX,

- CaMOCTOSITEIbHO COCTaBJISITh ILJIaH
pemieHuss  MpoOJEMBI € YYETOM
UMEIOIIUXCS  PECYPCOB, COOCTBEHHBIX

BO3MO>KHOCTEN U MPEATIOYTEHNM;

- 1aBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;
crnocobcTBoBaTh  (DOPMUPOBAHUIO U
MPOSIBJICHUIO IIUPOKOW DBPYyJULIUA B
pa3HbIX 00JIACTSX 3HAHWM, MOCTOSTHHO

NOBBIIIATh CBOW OOpa3oBaTeIbHBIA U

- YMCTb OIICPpHUPOBATL ITOHATUAMMU:

palroHaIbHbIE, UppalMOHATILHBIE,
noKa3aTesbHbIE, CTETICHHBIE,
aorapudmuyeckue,
TPUTOHOMETPUUYECKUE YPAaBHEHUS U
HEpaBEHCTBA, UX CUCTEMBI,
- yMETb ONEepUpOBaTh TMOHATHIMU:
MHOT'OT'PaHHUK, CeueHue
MHOT'OTpaHHHKa, Ky0, Mapaienenurnes,
durypa wu

VTAH/DP,

KOHyC, map, cdepa, cedeHus QuUrypsl

Inpusma, nmupamMujia,

IMOBCPXHOCTb BpaliCHU:A,

BpallleHUsI, IUIOCKOCTh, Kacarolascs
chepbl, IUIMHIpPA, KOHYCa, IUIOMIA/b
MOBEPXHOCTH  TMHUPAMUJIBI,  IPU3MBI,

KOHyCa, UWIMHIpPA, IUIOMAab chepsl,
KyOa,
napajureJieuIe1a, MAPaMUJIbl, TPA3MBI,

o0BbemM IPSIMOYTOJIBHOTO
IAH/IPA, mapa;
n300paxarhb MHOTOTPaHHHKH u
MIOBEPXHOCTHU BPAICHUS, X CEUCHHS OT
PYKH, C  TIOMOIIBIO  YEePTEIKHBIX
WHCTPYMEHTOB u HIIEKTPOHHBIX

KOHYcCa, yMEHUE

CPEJCTB;
CUMMETPUI0O B IPOCTPAHCTBE;

YMETh pacro3HaBaTh

YMETH
pacno3HaBaThb IIPaBUJIbHBIE
MHOTI'OTPaHHHKHU;

- yMeTb ONEPUPOBATH IOHATUAMMU:
IIPAMOYIOJIbHAsL CHUCTEMAa KOOpAUHAT,
KOOPAUHATBI TOYKH, BEKTOD,

KOOPpAWHATHI BCKTOpA, CKaJI-IpHOC

IIPOU3BEACHUE, YTOJl MEXKY BEKTOPAMHU,

CyMMa BCKTOPOB, IMPOU3BCIACHHNC

BCKTOpa Ha quCIio, HaXOaUTb C
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KYJIBTYPHBIN YPOBEHB;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh NPUEMbI pedICKCUU IS
OLICHKUA CHTYaIlWH,
peleHus;

- yMeTh  OILICHUBaTh PHUCKH H
CBOECBPEMECHHO NMPUHUMAThH PELICHHUS TI0

BBIOOpa BEPHOTO

VX CHHXKEHUIO;

B) SMOIIMOHAJILHbBIN VHTEJUIEKT,
MpEAnoararnmii copMUPOBAHHOCTD:
BHYTPEHHEW MOTHBAIUH, BKJIKOYAIOLIEH
CTpEMJICHHE K JOCTHKEHUIO LENH U
yCIIEXY,

YMCHHC HCﬁCTBOBaTB, HCXO0aA U3 CBOHX

OIITUMHU3M, HWHHIHMATHUBHOCTD,

BO3MOKHOCTEH;
- OMIIATHUH, BKIIOYAIOIIEH CIIOCOOHOCTH
[IOHMMAaTh SMOIMOHAIBLHOE COCTOSHUE
JPYTHX,
OCYIIECTBICHUHU

CHOCOOHOCTHL K

YUYUTBIBATh €ro npu
KOMMYHUKALUH,

COYYBCTBUIO U

COIIEPEKUBAHUIO;

- COLIMAJIBHBIX HABBIKOB, BKJIFOYAIOIINX

CIIOCOOHOCTh BbBICTPAaNBAaTb OTHOLICHHA

bopmyn
OTpe3Ka,

IIOMOIIBIO HN3Y4YCHHbIX

KOOPJWHATBI CepEeINHBI

pacCTOAHNEC MCIKAY ABYMA TOUKAMU

C JpYruMU  JIOAbMHU, 3a00THUTHCA,

NPOSIBJISITh ~ MHTEPEC H  pa3permiarhb

KOH(JIUKTHI

TOTOBHOCTh K CaMOpa3BHUTHIO, | - YMETh OINEPUPOBATh TOHATHUSMU:
CaMOCTOSITEIbHOCTH U | CMydyalHBId  OMBIT W CIydaiHOe
CaMOOIPEIEICHHUIO; coOBITHE, BEPOSITHOCTh  CIyYaHOTO
-OBIIJICHUE HAaBBIKAMH y4eOHO- | COOBITHUS, YMETh BBIYHCIIATH
WCCJIEIOBATEeNLCKOM,  MPOCKTHOM U | BEPOSTHOCTH C HCITOJTh30BAaHUEM
COIMATBHOM JESATENHHOCTH; rpau4ecKux  METOJOB, MPUMEHSATH
OBnanenue YHHUBEPCATbHBIMU | GOPMYIIBI  CIIOKEHUS ¥ YMHOXKEHUS

KOMMYHUKATUBHBIMU JEHCTBUSMH:
0) coBMecTHas JIeITeIbHOCTh:

- IIOHUMATh u HCI0JIb30BaTh
IIPEUMYILIECTBA KOMaHTHOU 51
WHUBUTy ATBHON PabOTHI,

COBMECTHOM

- IMPUHUMATb oeiaun

BEPOSITHOCTEH, KOMOMHATOPHBIE (HaKThI

u  (Gopmylbl TpH PpEIICHUWU 3ajady;

OLICHUBAThb BCPOATHOCTH PCaIbHbIX

COOBITHIA; 3HAKOMCTBO CO CIy4alHBIMU
BEJIMYMHAMU;

YMEHHE  IPUBOIUTH

IpPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX
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NEATEIbBHOCTH,  OPraHW30BbIBATH U
KOODAMHUPOBATh  JEHUCTBUSA IO €€
JOCTUKEHHUIO: COCTaBIIATh IJIaH
JNIEUCTBUN,  paCIpencisiTb PO C
Y4ETOM MHEHHI YYaCTHUKOB
o0cyXaaTh pe3yJbTaThl COBMECTHOU
paboThI;

- KOOPJIMHUPOBATH U BHITIOJIHATH PabOTy
B YCIIOBHSX PEAILHOI0, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOT'O B3aMMOICHCTBUS;

- OCYIIIECTBIISATh MO3UTHUBHOE
CTpaTernuecKkoe MOBE/ICHNE B
Pa3IUYHBIX  CHUTyalUsiX, TPOSBIATH
TBOPYECTBO U BooOpakeHue, ObITh
WHUIIAATHBHBIM.

OBnageHue YHUBEpCAIbHBIMHU

PEryISTUBHBIMU ACHCTBUSMU:

T') IPUHSITHE Ce0s U IPYTHX JIIOICH:

- IIPUHUMAaTb MOTHUBBI M apryMEHTHI
IPYTUX JFOJEU pu
PE3yIbTaTOB IEATEIBHOCTH;

aHaJIn3¢€

- TMpU3HABaTh CBOE TIPAaBO M MPaBO
JIPYTHUX JIIO/IeH HA OIIUOKH;

- pa3BUBaTh CHOCOOHOCTh TOHUMATh
MUP C IMO3HIINH IPYTOTO YeI0OBEKa

YUCCJI B IMPHUPOJHBIX U O6H.[CCTBCHHBIX

SIBJICHUSAX;

- yMeTb CBOOOJHO  OINEPUPOBATH
NOHATUSIMU:  CTENEHb  C  LEJbIM
noKaszaTelieM, KOpEHb HaTypaJbHOU
CTENEHHU, CTENeHb C palUuOHAIbHBIM
MoKa3arelseM, CTENEHb C
JEVCTBUTEIbHBIM (BElIECTBEHHBIM)

mokasaresnem, Jorapupm 4duciaa, CUHYC,
KOCHHYC M TaHI'€HC HPOU3BOJIBLHOIO

YHUCIIa;

- yMeTh CBOOOJHO  OINEPUPOBATH
MOHATUSIMU: rpaduk GbyHKIMH,
obpatHass  QyHKOMS,  KOMIIO3UIUS
byHKIHH, JUHENHas byHKIHS,
KBaJpaTuyHasi (DyHKIUS, CTeneHHas
GyHKIMS ¢ [eIblM  [OKa3aTeleM,
TPUTOHOMETPHUECKHE byHKINH,
oOpaTHbIE TPUTOHOMETPHUECKHE
byHKIIH, ToKa3aTesIbHas U
gorapudmuyeckas (PyHKUUH; yMETh

CTpOUTH TpaduKu GYHKIIHH, BHIOJIHATD
npeobpazoBanus rpauKoB PyHKLINIH;

- yMeThb  HCHOJB30BaTh  rpaduku
GyHKIUI 19 U3ydeHus: MPOLECCOB U
3aBUCHMOCTEH TMpPU pEIIeHUH 3ajad U3

IpYrux y4eOHbIX TIPEAMETOB U U3

peanbHOM KU3HU; BBIPAXKATh
dbopMmynamMu  3aBUCHUMOCTH  MEXKIY
BEITUYMHAMU;

- CBOOOJHO OMNEPUPOBATH TMOHATUSMHU:
byHKIIHAA,
(GyHKIIMU, OrpaHUYEHHOCTb (DYHKIIUU,
MOHOTOHHOCTh  (DYHKIIHH,

YETHOCTh MEePUOIUIHOCTD
IKCTPEMYM
byHKIMU, HanOOJbIIee W HAaUMEHbBIIIEE
3HaueHUs (PYHKIUH HA TPOMEKYTKE;
yMETh

byHKINH,
- yMeThb HCIOJb30BaTh CBOWCTBA U

IMPOBOJIUTH HCCICAOBAHUC
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byHKIMA
HEpaBEHCTB M 3aJad C

rpaduku
YPaBHEHHUH,

pInIb: | peuICHUA

napaMeTpaMy; n300paxarhb Ha
KOOPAMHATHOM TUIOCKOCTH MHOXECTBA
pEUIEHU YpaBHEHNM, HEPABEHCTB U UX

CHUCTEM

B o6mactu scTeTHYecKoro BOCIUTAHUS:
- JCTETUYECKOE OTHOILIECHHE K MHUpY,
BKJIFOYAsl ACTETHKY ObITa, HAYYHOTO W
TEXHUYECKOTO  TBOPYECTBA, CIOPTAa,
TpyJla ¥ OOLIECTBEHHBIX OTHOILICHU;

- CIOCOOHOCTh BOCIIPUHUMATh
pasiinyHble BUJbI UCKYCCTBA, TPAAUIINU
U TBOPYECTBO IPYTUX
OIYLIATh 3MOIMOHAIBLHOE

BO3/ECHUCTBUE UCKYCCTBA;

CBOCTO U
HapOJIOB,

- yOEXIEHHOCTh B 3HAYUMOCTH IS
JMYHOCTH M OOIIECTBA OTEUECTBEHHOTO
U MHUPOBOTO HCKYCCTBa, STHUYECKHX
KyJTbTYPHBIX TPAIUIMA W HAPOIHOTO
TBOPYECTBA,;

- TOTOBHOCTh K CAaMOBBIPQXECHUIO B
pa3HBIX BUIAX HCKYCCTBA, CTPEMIICHUE
OpOSIBJIATE  KAuecTBa  TBOPYECKOM
JVMYHOCTH,
OBnanenue YHHUBEPCATHHBIMHU
KOMMYHHKATHBHBIMU JCHCTBHUSIMHU:

a) oOI1IeHue:

- OCYIIECTBISITh KOMMYHHUKAIIUH BO
Bcex cpepax KU3HU;
- pacno3HaBaTh HeBepOaIbHbIC
cpencTsa

3HA4YCHHC

0OIIIeHH, IMIOHUMATh
COIMATLHBIX
HPEIOCHUIKH

KOH(bJII/IKTHLIX CI/ITyaHI/Iﬁ n CMAT4aThb

3HAKOB,
pacro3HaBaTh

KOH(JIUKTBI;
- Pa3BEpHYTO U JIOTUYHO HM3J1araTh CBOIO
UCIOJIb30BaHUEM

TOYKY 3pEHHS C

SA3BIKOBBIX CPCACTB

- yYMeTh OICPUPOBATH IOHATHUSIMHU:
cpennee apudmeTHdecKoe, MeIuaHa,
HauOOJIbIlIEE ¥ HAaUMEHBIIEE 3HAYEHUS,
pa3Max,  JUCIIepCHsi,  CTaHIAPTHOE
OTKJIOHCHHE YHCIIOBOTO Habopa;
YMCHHE W3BJICKaTh, WHTEPIPETUPOBATH
UHPOpMAITHIO,  TMPEACTABICHHYIO B
TabNMIax, Ha JuarpamMmax, rpadukax,
OTPaXKAaIOIy}0  CBOKMCTBA  peajbHBIX
MPOIIECCOB W SIBJICHUH; TPEICTaBIATH
uH(pOpMaIMI0O C TOMOIIBIO TaONHI] U
JTUarpaMm; HCCIIEN0BATh
CTAaTUCTHYECKHE JTaHHBIE, B TOM YHCIIE C
IPUMEHEHHEM TpaUIeCKUX METOI0B U
DJIEKTPOHHBIX CPEJICTB;

- YMEThb ONEPUPOBATH MOHSITHUIMU:
TOYKa, npsimas, IJIOCKOCTb,
IPOCTPAHCTBO,  JABYTPaHHBIM  yrou,
CKpELIUBAIOIIHECS npsiMbIe,
napajieIbHOCTh u
NEePHEHANKYISIPHOCTh IPSIMBIX U

IUIOCKOCTEH, YTOJd MEXIy HNpPSIMBIMH,
Yrojl MeXAy IHpsSMOA M IUIOCKOCTBIO,
YIOJl MEXAY IJIOCKOCTSIMM, PACCTOSTHUE
OT TOYKH N0 IUIOCKOCTH, PAacCTOSHUE
MEXAY MPSAMBIMH, PACCTOSHUE MEXKIY
IIJIOCKOCTSIMM;

- YMETh HCHOJB30BaTh MPU PEUICHUU
3a/lad M3y4eHHbIE (AKTBI U TEOPEMBI
IUIAaHUMETPUHM;  YMEHHUE  OIICHUBATh
pa3Mepbl O0BEKTOB OKPYIKAIOIIETO MUPA
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- OCO3HaHHUE 00y4aromuMucs

POCCUICKOMN IrpakIaHCKOU
UJEHTUYHOCTH;

- LEJICHAIIPABJIEHHOE pa3BuUTHE
BHYTPEHHEH MO3ULMU JIMYHOCTU Ha
OCHOBE JyXOBHO-HPaBCTBEHHBIX
Hapo/0B

HEHHOCTEN Poccuiickon

denepanun, UCTOPUYECKUX "
HAllMOHAIbHO-KYJbTYPHBIX  TPAJULIHMA,

dbopMHUpOBaHUE CHUCTEMBI 3HAYMMBIX

EHHOCTHO-CMBICTIOBBIX YCTaHOBOK,
AHTUKOPPYIIIMOHHOTO MHPOBO33PEHUS,
IPaBOCO3HAHUS, HKOJIOTUYECKOM
KYJIbTYpbI, CHOCOOHOCTH CTaBUTbH IEJIU
U CTPOUTH )KU3HEHHBIE TJIAHbI,

B dacTu rpaxxaaHcKoro BOCIUTAHUS:

- OCO3HAHHUC CBOMX KOHCTUTYIHMOHHBIX

npaB W OO0S3aHHOCTEW, yBaKCHHE
3aKOHa U MPaBOIOPS/IKA;

- PUHATHE TPaTUIIUOHHBIX
HaIlMOHAJIbHBIX, 00I1IeUEeIIOBEYECKUX
TYMaHUCTHYECKUX U JEMOKPATHYECKUX
LICHHOCTEM;

- TOTOBHOCTD MPOTUBOCTOSTH
UJICOJIOT U IKCTPEMU3MA,
HaIllMOHAJIN3MA, KceHopoouwu,
JUCKPUMHUHAIIMKM ~ TI0  COLMAJIbHBIM,
PEITUTHO3HBIM, PacoBbIM,

HallMOHAJIbHBIM IIPHU3HAKaAM;

- T'OTOBHOCTb BECTHU COBMCCTHYTIO

JeSITETbHOCTh B UHTEepecax
IPaXTaHCKOTO OOIEeCTBa, Yy4acTBOBATH
B CaMOYIIpaBJICHUH B
001e00pa3oBaTeNbHONW OpraHU3alud U
JETCKO-IOHOIIIECKUX OPTaHU3AIHSX;

- YMEHHE B3aMMOJCHCTBOBATH C
COLMATbHBIMHA UHCTUTYTaMHU B
COOTBETCTBUU C WX (QYHKIUSIMH W

Ha3HAUYCHHEM;

- yMETh ONEpPUPOBATh TOHSTHIMH:
NpSMOYTOJIbHAS CHUCTEMa KOOPJHHAT,
KOOPIUHATHI TOYKH, BEKTOP,
KOODJMHATBl ~ BEKTOpa,  CKaISIPHOE
TPOM3BEICHUE, YTOJl MEXKIY BEKTOPAMH,
BEKTOPOB, POU3BEICHHE
Ha HAaXOIHUTh C
bopmyn

OTpe3Ka,

cymma
BEKTOpa YKCIIO;
MOMOILBIO

KOOPJWHATBI

M3yYEHHBIX
CEpEeINHBI
PacCTOSIHUE MEXIY ABYMSI TOUKAMMU;

IO AXOASIINI
W3YYCHHBIA  METOJ JUISl  pEIICHUs
3a7]a4, paclio3HaBaTh MaTeMaTUYECKUE
dbakThl U MaTeMaTH4YeCKUEe MOJEIU B

-YMETb BbIOUpATH

MIPUPOTHBIX u 00IIIECTBEHHBIX

SBJIEHUAX, B  HCKYCCTBE; yMECHHE
IIPUBOJIUTH TIPUMEPBI MATEMATUYECKUX
OTKPBITUM POCCUMCKOW W  MHUPOBOU

MaTEMaTHYE€CKOM HAYyKH.

- yMETb ONEPUPOBATH MOHATUAMM:
CIy4YalHBIM  ONBIT W  CIIy4aulHOE
coOBbITHE, BEPOATHOCTb  CIYy4YailHOrO
COOBITHS; YMETH BBIYNCIIATD
BEPOSATHOCTD c HCIIOJIb30BaHUEM
rpaguueckux  METOJOB; NPHUMEHATH
(OpMyJIbI  CIIOKEHUSI U YMHOYKEHUS

BEPOSITHOCTEH, KOMOMHATOPHBIE (HaKThI
u  (GopMylbl TpH pEIICHWU 3ajady;
OIICHMBAaTh  BEPOSITHOCTH  peajbHBIX
COOBITUH; 3HAKOMCTBO CO CIIy4alHBIMU
BEIMUYMHAMU;  yMEHUE  NPUBOJUTH
IPUMEPBI TPOSBIICHUS 3aKOHA OOJIBIINX
Yucel B MPUPOTHBIX W OOIIECTBEHHBIX
SIBJICHUSIX
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- TOTOBHOCTb K TyYMaHUTapHOH U
BOJIOHTEPCKOM AESTEIBHOCTH;

NaTPUOTUYECKOTO BOCIIUTAHUS:

- chOpMHUPOBAHHOCTb  POCCHUUCKOMN
IPaXKIaHCKOMN UJIEHTUYHOCTH,
NaTpuOTU3Ma, YBAXEHUA K CBOEMY
Hapoay, 4YyBCTBA  OTBETCTBEHHOCTHU
nepen Poamnou, ropaocth 3a CBOU
Kpail, cBOWO Poauny, CBOHM S3BIK M
KyJbTypy, MpOIUIOE M  HACTOSILEe
MHOTI'OHalMOHaJIbHOIrO Hapoaa Poccny;

- LEHHOCTHOE OTHOILIEHUE K
rocyJapCTBEHHBIM CHUMBOJIaM,
HUCTOPUYECKOMY u IPUPOTHOMY

HAClEIMI0, MaMATHUKAM, TPAJULMIM
HapoaoB Poccun, noctmxkenusam Poccun
B HayKe, HCKYCCTBE, CHOpTE,
TEXHOJIOTUSX U TPYJE;

- ujeiHas yOexXKJIeHHOCTb, TOTOBHOCTb K
ciaykeHutro u  3amure  OteuecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

OCBOECHHbIE 00y4aromuMucs
MEXMPEIMETHBIE MOHSITUS u
yHHUBEpCaJbHble y4yeOHblEe JEHCTBUA
(peryisiTUBHBIE, MO3HABATENbHEIE,
KOMMYHUKaTHBHbIC);

- CIIOCOOHOCTb HX HCIIOJIL30BAHHUS B
MMO3HaBaTEIbHOM u COILMaIbHOM
MPaKTHUKE, TOTOBHOCTD K
CaMOCTOSITEJIbHOMY [UIAHUPOBAHUIO U
OCYILECTBJIEHUIO y4eOHOM
NESATEeTLHOCTH, OPTaHHW3alud Y4eOHOTO
COTPYAHUYECTBA C ME€AArOrMYeCKUMU
pabOTHUKAMHU W  CBEPCTHHKAMH, K

Y4aCTHIO B MOCTPOCHUU
VHIUBUYAJIbHOU oOpazoBaTeIbHON
TPAaeKTOPUHU;

- OBJIaJICHUE HaBbIKAaMH y4eOHO-
MCCIIEI0BATENIbCKOM, MPOEKTHON U
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COIMHAJILHOM JEITENHbHOCTH

- HE IPUHUMATb JIEUCTBHS, NPUHOCALINE
BpEJl OKPYKAIOIIEH CpeAE;

- YMETH IPOTHO3UPOBATh
HEeOJIaronpusiTHbIC DKOJIOTHYECKHUE
MOCJIEACTBUS NPEANPUHUMAEMBIX
JNEHUCTBUH, IPEAOTBPAILAT UX;

- pacIIUpUTh ONBIT JAESITEIBHOCTU
HKOJIOTMYECKON HAIIPABICHHOCTH;

- paspabaTpiBaTh IUIAaH  PEHICHUS
npoOiemMbl  €¢  y4eToM
MMEIOLIUXCS MaTepuaJbHbIX U
HEMATEPHUAIbHBIX PECYPCOB;

-  OCYHIECCTBJIATH HCJ’ICHaHpaBHCHHHﬁ

aHaJIn3a

MIOUCK TEpPEeHoca CPeICTB M CIOCOOOB
NENUCTBUS B MPO(HECCHOHATBHYIO CPEIY;
- yMeThb TEpPEHOCUTh 3HAHWUS B
MO3HABATEIIBHYI0O H  TPAKTHYECKYIO
00J1acTH KU3HEEATEIILHOCTH;

- mpeasaratb MPOEKTHI,

OLI€CHMBATh HACH C ITO3HMIIMM HOBH3HBI,

HOBBIC
OPUI'MHAJILHOCTH, IIPAKTUYECKOU
3HAYMMOCTH;

- J1aBaTb OLIEHKY HOBBIM CHUTYalUsM,
BHOCUTb KOPPEKTHUBBI B JACSATEIBHOCTb,
OLICHUBATbh COOTBETCTBHE PE3YJIHTATOB
LEISIM

YMETh
byHKIHS,
POM3BOIHAS, nepBooOpazHas,
OTIpPEeNeICHHBI  HWHTErpai;  yMeTb
HaXOJUTh MPOU3BOJIHBIC AJIEMEHTAPHBIX
byHKINH,
MaTepUabl;

ONIEPUPOBATH MOHSTUSAMMU:

HenpepbpIBHAsT  (YHKIIHS,

UCIIOJIB3YSl  CIIPABOYHBIC
HCCIIEIOBATh B
MPOCTEUIUX  Caydasx (QyHKIMU Ha
MOHOTOHHOCTh, HAXOJUTh HAaWOOJBIINE
W HauMEHbIINE 3HAa4YeHUS (QYyHKIHIA;
CTpOUTh  TrpaduKu

HCITIOJIb30BAHHEM

MHOI'OYJIEHOB  C

amnrapara
MaTeMaTUYECKOr0 aHaiu3a; NPUMEHATH
IIPOU3BOJHYIO NPU PELICHUH 3a1a4 Ha
JNBU)KCHUE;

peuiarhb MPaKTUKO-

OpUEHTHPOBAHHBIE 3a1a4u Ha
HauOOoNbIINE U HaUMEHBIINE 3HAYECHHUS,
HAa HaxOXIEHUE IIyTH, CKOPOCTH H
YCKOPEHHMUS;
- YMETb ONEPUPOBATH IOHATHIMMU:
JIBUKEHHE B MPOCTPAHCTBE, MOJOOHBIC
¢Gurypsl B MpOCTPaHCTBE; UCHIOIB30BAThH
OTHOILIEHUE IUIOIIAJEH TOBEPXHOCTEN U
noJo0HbIX  uryp
pelIeHuN 3a1ad4;

- YMETb BBIYUCIATE TE€OMETPUYECKUE

BCJIIMYHMHBI (,Z[J'II/IHa,

00bEeMOB npu

yroJji, IUIOINIa/ib,

00BeM, IJIOIIAIh

UCIIONB3YSl HM3y4eHHble (QOpMyIbl U

MOBEPXHOCTH),

METObI

O6mume (OK) xoMmIereHUHH, KOTOpbIE aKTYaJTM3UPYIOTCA MpPU M3yUYEHUU
y4eOHON AUCIUILIUHBIL:

OK 1. IlonumaTh CyIIHOCTh M COLMAJIbHYI0 3HAYMMOCTH CBOEH Oyayiien
npodeccuu, MPOSBIISITH K HEW YCTOMYNBBIA UHTEPEC.

OK 2. OpranuzoBbiBaTh COOCTBEHHYIO IEATEIIBHOCTh, BHIOMpPATh THIIOBHIC
METO/BI perieHus: MpodeCcCHOHANBHBIX 3a/1ad, OIEHWBaTh MX 3(PPEKTUBHOCTh U
Ka4ecTBO.
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OK 4. OcymiecTBasTh MOUCK U MCIOJIb30BaHKE MH(MOPMAILIMK, HEOOXOAUMOMN
JJ1S1 TIOCTAHOBKU U PEIICHUS

OK 9. OcymecTBiasaTh NPOPECCHOHATBHYIO JCSITEIBHOCTh B YCIOBHSX
O0OHOBIIEHUS €€ TIeJIeH, COAepKaHNsI, CMEHBI TEXHOJIOTHH.

OK 11. Crpouts mnpodecCHOHAIbHYIO IeATEeIBHOCTh C COOJIOJEHUEM
PETYJIUPYIOIIUX €€ MPABOBBIX HOPM.

[TpodeccrnonanbHO-OPUEHTUPOBAHHOE COJIEPKAHUE TPOCICIKUBACTCS Yepe3
unrerpamuio OY /1. 07 Maremartuka u OIl. 06 Komno3uius

1.4. Ilnanupyemble JIMYHOCTHBIE Pe3yJbTAThl OCBOeHHsI padoueil
MPOrpaMMbl

JIP 4. TlposiBngromuii U AEMOHCTPUPYIOIIUM YBaKEHHUE K JIIOASM TpyAa,
OCO3HAIOLIUN IIEHHOCTh COOCTBEHHOrO Tpyaa. Crpemsmuiics kK GOPMUPOBAHUIO B
CETEeBOM cpejie JIMYHOCTHO U MpOo(hecCUOHATBHOTO KOHCTPYKTUBHOIO «IU(POBOTO
crena.

JIP 5. [leMOHCTpupyIOWIM IPUBEPKEHHOCTb K POJHOM  KYJBTYpE,
UCTOPUYECKOW MaMsATH Ha OCHOBe 0OBM K PoawHe, pogHOMY Hapody, Malioi
pOAMHE, TMPUHITUIO TPATULIHUOHHBIX I[IEHHOCTEH MHOTOHAIIMOHAIBLHOTO Hapojaa
Poccun.

JIP 6. IlposBastominii yBaKeHHME K JIOJSAM CTapIIero MOKOJIEHUS |
TOTOBHOCTH K YYaCTHIO B COI[MATILHOMN MOAIEPIKKE U BOJTOHTEPCKUX ABUKECHUSIX.

JIP 7. Oco3Haromuii NPUOPUTETHYID 1IEHHOCTh JIMYHOCTH YEJIOBEKA;
YBaXAIOIMKA COOCTBEHHYIO U UYXKYI YHHUKAJIbHOCTh B Pa3jMYHBIX CUTYalUsAX, BO
Bcex (hopMax M BUJAX JIEATEIbHOCTH.

JIP 9. Cobmroparomuii ¥ TpomNaraHJAMpPYyOIIUN TpaBujia 370pOBOT0 U
Oe3omacHoro odpasza »U3HH, CIIOPTA; MPEAYNPEKAAIOMIMMA JTUOO MPEO0ICBAOIIHIMA
3aBUCUMOCTH OT QJIKOTOJIs, TabaKa, MICUXOAKTUBHBIX BEIIECTB, a3apTHBIX UTP U T.I.
CoxpaHsIOMMUi TCUXOJOTHYECKYI0 YCTOMUYMBOCTH B CHUTYaTHUBHO CJIOXKHBIX WJIU
CTPEMUTEIIBHO MEHSIOIINXCS CUTYaIUsIX.
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Mo/IIesKaIIie MpoBepKe

1.3 Pe3yabTaThbl 0CBOCHUS YUeOHOM TMCIUTIUHDI,

HaumenoBanue tem Konp! CpenctBa KOHTPOJIS U CpenctBa KOHTPOIIS U
KOMIIETEHIINH OLICHKH pe3yJIbTaTOB OLICHKH pe3yJIbTaTOB
(OK) o0yuyeHHs o0yueHHS
JUYHOCTHBIX B PaMKaXx TeKyIei B paMKax
pe3ybTaToB arrecTannu NMPOMEeKYyTOYHOI
(JIP), (HOMeEp 3a/aHusN) arrecTauuu
(hOpMUPOBAHUIO (HOMEp
KOTOPBIX 3aJJaHHST/KOHTPOJILHOTO
CIOCOOCTBYET Borpoca/
DIIEMEHT 9K3aMEHALIMOHHOTO
IpOrpaMMbl ouera)
Tema 1.1 OK 1., OK 4. COOOIICHUE HA TEMY Nel,2,3
Ilenu u 3amauu «Ponp MaTeMaTHuKu B
MaTEMaTUKH IpH JIP 5, JIP 9, Moeit Oynyei
OCBOEHUU npodeccun
CHEIMAIbHOCTH
Tema 1.2. OK 4., OK 9. I13 No 1 Nel,2,3
Llensie
paloHaIbHbIE YHCa JP 5, JIP 9,
Tema 1.3 OK4.,0K 11. I13 Ne 2 Nel,2,3
JlelicTBUTEIIbLHBIC
e — JIP 5, JIP 9
Tema 1.4 OK 9., OK 11. 13 Ne 3
[IponieHTHBIE
BBIUMCIICHUS 7P 5,JIP 9
Tema 1.5 YpaBHeHus OK 2., OK 4. I13 Ne 3 Ne 9,19
U HEepaBEHCTBA.
CucreMsl ypaBHEHUI 7P 5,JIP 9
Tema 1.6 OK 1., OK 4. 13 Ne 4
I'eomerpus Ha
IOCKOCTH JIP4, JIP7, JIP9
Tema 2.1 OK 4., OK 9. I13 Neo 5 Ne 7
Kopensb n-oii crenenu
U €T0 CBOWCTBA JIPS, JIP8, JIP9
Tema 2.2 OK 4., OK 9. I13 Ne 6 Ne O
Crenens ¢
palMOHATILHBIM U JIPS, JIP8, JIP9
JIEUCTBUTEIIbHBIM
noKasaresiem
Tema 2.3 OK 4., OK 9. I13 Ne 6
CrenenHast GyHKIUSA
U ee rpaduK JIPS, JIPS, JIP9
Tema 2.4 OK 4., OK 2. I13 Neo 5 Ne 7
HppauuonaibHble
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ypaBHEHUS U

JIPS, JIPS, JIP9

HEpaBEHCTBA
Tema 2.5 OK 4., OK 1. 13 Ne 7 Ne O
[Toka3zaTenbHas
byHKIHS JIPS, JIPS, JIP9
Tema 2.6 OK 4., OK 9. 13 Ne 8 Ne O
[TokazarenbHbie
ypaBHEHHs 1 JIPS, JIPS, JIP9
HEPABEHCTBA
Tema 2.7 OK4.,0K 11. I13 Ne O No 7
Jlorapudmsr

JIPS, JIPS, JIP9
Tema 2.8 OK 1., OK 2. II3 Ne 10 Ne 9
Jlorapudmuueckas
byHKIHS JIPS, JIPS, JIP9
Tema 2.9 OK 1., 0K 2. II3Ne 11 Ne 9
Jlorapugmuueckue
ypaBHEHHs 1 JIPS, JIPS, JIP9
HEPABEHCTBA
Tema 3.1 OK 4., OK 9. 13 Ne 12 Ne 5, 10, 13, 15
[TapamiensHOCTD
MPSAMBIX U TIIOCKOCTEH JIPS, JIP8, JIP9
B IPOCTPAHCTBE
Tema 3.2 OK 4., OK 9. 13 Ne 13 Ne 5, 10, 13, 15
[TapamnensHoe
MIPOEKTUPOBAHUE U JIP6, JIP7, JIP9
€ro CBOMCTBA.
Tema 3.3 OK 4., OK 9. T3 Ne 1 Ne 5,10, 13, 15
[IepnieHAUKYIIAPHOCTD
MPSMON U TJIOCKOCTH JIP6, JIP7, JIP9
Tema 3.4 OK 4., OK 9. T3 Ne 2 Ne 5,10, 13, 15
Ilepnenpukymsp u
HAaKJIOHHbIE JIP6, JIP7, JIP9
Tema 3.5 OK 4., OK 9. 13 Ne 14 Ne 5,10, 13, 15
JIByrpaHHBIN yroJI.
[leprieHAMKYISAPHOCTH JIP6, JIP7, JIP9
IIJIOCKOCTEM.
Tema 4.1 OK 2., OK 4. I13 Ne 15 Ne 11
Pazmemenus u
MIEPECTAaHOBKH JIP6, JIP7, JIP9
Tema 4.3 OK 4., OK 2. II3 Ne 16 Ne 11
CoueraHus U ux
CcBOICTBA JIPS, JIP7, JIP9
Tema 4.4 OK 4., OK 1. II3 Ne 17 Ne 11
®opmyia GuHOMA

JIPS, JIP7, JIP9

Hrerotona. ColicTBa
OMHOMUHANBHBIX
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K03 PHUIIHEHTOB.

TpeyroabHUK
[Tackas.
Tema 5.1 OK 4., OK 9. I13 Ne 36 Ne 10, 13
MHororpanHuku JIPS, JIP7, JIP9 I13 Ne 37

IT3 Ne 38
Tema 5.2 OK4.,0K 11 I13 No 36 Ne 10, 13
Hipavitza JIP4, JIP7, JIP9 T3 Ne 37

I13 Ne 38
Tema 6.1 OK4.,0K 11. I13 No 25 No 7
Pannannas mepa yria

JIP4, JIP7, JIP9

Tema 6.2 OK 4., OK 2. I13 Ne 26 Ne 7
IToBopoOTHI TOUKHK
BOKPYT HAuANa JIP4, JIP7, JIP9
KOOpJAMHAT
Tema 6.3 OK 4., OK 2. I13 No 27 No 7
OnpeneneHne CUHyca,
KOCHHYCAa, TAHT€HCA U JIp4, JIP7, JIP9
KOTaHIe€HCa
NEUCTBUTEILHOTO
yucia. 3HaKu CHHYcCa,
KOCHHYCAa, TAHT€HCA U
KOTaHIe€HCa
Tema 6.4 OK 4., OK 1. I13 No 28 No 7
3aBUCUMOCTb MEXITY
CHHYCOM, KOCHHYCOM, 14, JIP7, JIP9
TaHT€HCOM OJITHOTO U
TOTO K€ yria
Tema 6.5 OK 4., OK 1. I13 No 29 No 7
Tpuronomerpuyeckue
TOKIECTBA JIP4, JIP7, JIP9
Tema 6.6 OK4.,0K 1 I13 Ne 30 Ne 7
Tpuronomerpuueckue
byHKiHH JIP4, JIP7, JIP9
Tema 6.7 OK 4., OK 2. I13 Ne 31 Ne 7
Apkcunyc,
APKKOCHHYC U JIP4, JIP7, JIP9
apKTaHIe€HC
Tema 6.8 OK 4., OK 2. I13 Ne 32 Ne 9
Tpuronomerpuueckue
ypaBHEHHS 1 JIP4, JIP7, JIP9
HCPAaBCHCTBA MP10
Tema 7.1 OK 4., OK 2. TI3 Ne 18

IToHsiTHE BEKTOpa B
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IIPOCTPAHCTBE JIPS, JIP7, JIP9
Tema 7.2 OK 4., OK 1. TI3 Ne 19
JleicTBUSs C
BEKTOPAMH JIPS, JIP7, JIP9
Tema7.3 OK 4., OK 1. T13 Ne 20
KomnnanapHueie
BEKTODBL. JIPS, JIP7, JIP9
Tema 7.4 OK 4., OK 1. 113 Ne 21
[IpsamoyronbHas 13 Ne 22
CUCTEMa KOOpPJIMHAT B JIPS, JIP7, JIP9
MIPOCTPAHCTBE
Tema 7.5 OK 4., OK 9. I13 Ne 23
CxansipHoe
MIPOU3BEJICHUE JIPS, JIP7, JIP9
BEKTOPOB.
Tema 7.6 OK 4., OK 9. I13 Ne 24
Ucnonp3oBanue
KOODIMHAT 1 JIPS, JIP7, JIP9
BEKTOPOB TIPH
peuieHuun
MaTeMaTHYeCKUX U
MPHUKJIAIHBIX 33724
Tema 8.1 OK 4., 0K 11. T13 Ne 33 No 14
DOyHKIMHU
JIP6, JIP4, JIP7,
JIP9
Tema 8.2 OK 4., 0K 11. T13 Ne 34 No 14
[IpeobpazoBanus 11P6. JIP4. TIP7
rpaduKoB HYHKIIHH ) ) ’
pac by P9
Tema 8.3 OK 4., OK 9. T13 Ne 35 No 14
CgoiicTBa (yHKIHIA
JIP6, JIP4, JIP7,
JIP9
Tema 9.1 OK 4., OK 11. 113 Ne 39 Ne 10, 13
K e Tena
PyHIbIE TEn JIP4, JIP7, JIP9 [13 Ne 40
I13 Ne 41
T13 Ne 42
Tema 10.1 OK 4., OK 2. T13 Ne 43 No 14
ITocnenoBarenbHOCTH
JIP4, JIP7, JIP9
Tema 10.2 OK 4., OK 2. T13 Ne 44 No 14
IIpousBonHas u ee I13 Ne 45
NpHMEHeHHs! JIP4, JIP7, JIP9
Temaa 11.1 OK 4., OK 2. T13 Ne 39 Ne 10, 13
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OObembl TEN JIP4, JIP7, JIP9 I13 Ne 40
I13 Ne 41
I13 Ne 42

Tema 12.1 OK 4., OK 1. 113 Ne 46

[TepBooOpa3zHas.

OcHOBHOE CBOMCTBO JIP4, JIP7, JIP9

IepBOOOPaA3HOMN.

Tema 12.2 OK 4., OK 5. I13 Ne 47

[IpaBuna HaxoxaeHUS

epBOOOPa3HBIX JIP4, JIP7, JIP9

Tema 12.3 OK 4., OK 2. I13 Ne 48

ITmomane

KPUBOJIMHEWHOU JIP4, JIP7, JIP9

Tpaneuuu

Tema 12.4 OK 4., OK 9. I13 Ne 49

Hurerpai.

Beruucnenue JIP4, JIP7, JIP9

MHTErPaJIOB

Tema 12.5 OK 4., OK 9. I13 Ne 50

Brruncnenue

ITomanei ¢ JIP4, JIP7, JIP9

MOMOILIbIO UHTETPAJIOB

Tema 12.6 OK 4., OK 9. 13 Ne 51

[IpumeHenus

nepBooOpa3HoOn JIP4, JIP7, JIP9

(GyHKUIMU U UHTETpaja

B [IPUKJIATHBIX

3a/1auax

Tema 13.1 OK4.,0K 11. I13 Ne 52 Ne 11

CrnyuaiiHoe coOBITHE.

BepositHOCTB JIP4, JIP7, JIP9

COOBITHS

Tema 13.2 OK 4., OK 9. I13 Ne 53 Ne 11

Teopembl ClOKEHUS U

YMHOKEHHS! JIP4, JIP7, JIP9

BEPOSTHOCTEM

Tema 13.3 OK 4., OK 9. I13 Ne 54 Ne 12

[IpencraBnenue

NAHHEIX. 3aga4u JIp4, JIP7, JIP9

MaTeMaTU4eCKOMn

CTaTUCTUKH

COIMAIbHO-

3KOHOMHUYECKOTO

npoduis

Tema 13.4 OK 4., OK 9. I13 Ne 55 Ne 12

IMTonsarue o 3agagax

MaTeMaTU4YECKON JIP4, JIP7, JIP9

CTaTUCTHUKH.

29




Tema 14.1 OK4.,0K 11. I13 Ne 56 Ne 9, 17
PaBHOCHIIBHOCTB
ypaBHEHHil 1 JIP4, JIP7, JIP9
HEPaBEHCTB.
YpaBHeHus-
CJIE/ICTBHSI.
Tema 14.2 OK 4., OK 1. I13 No 57 Ne 9, 17
PaBHOCHIIBHOCTB

. JIP4, JIP7, JIP9
YpaBHEHUU U
HEPaBEHCTB
CHUCTEMaM.
Tema 14.4 OK 4., OK 9. I13 Ne 58 Ne 9, 17
Merton nHTEPBAIOB
JUJIs ypaBHEHUH U JIP4, JIP7, JIP9
HEPaBEHCTB
Tema 14.5 OK4.,0K 11. I13 Ne 59 Ne 9,17, 19
CucreMsl ypaBHEHUI

JIP4, JIP7, JIP9

C HECKOJIBKUMH
HCHU3BCCTHBIMU
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2. KoMIJIEKT O1I€HOYHBIX CPEACTB JJIM TeKyIlleil aTTecTaluu

2.1. IpakTnueckue 3aganus (I113)

I13 Nel
Bapuanr 1 Bapuanr 2
3anuimrTe B BUIe OOBIKHOBEHHOH 3anuimTe B BUIE€ OOBIKHOBEHHOM
JTpoOu: TpoOu:
9,(6); 2,(3)
32,(39); 59,(34)
0,30(5); 0,52 (3)
0,(2475). 0,(3586)
0,41 (6) 0,10 (6)
0,6 (54) 2,5(13)
0,(15) 0,(36)
1,0(8) 0,5 (3)
0,16 (5) 0,31 (6)
3,(345) 3,(15)
3,48(4) 12,0(6)
1,(33) 0,(66)
-1,2(3) -0,01(23)

I13 Ne2

1)Ha koopauHaTHOM MpSIMOM TOYKAMU OTMEUEHHI uucia a, b, ¢, d u m. Y CcTaHOBUTE

COOTBCTCTBHUC MCIKY YKa3aHHBIMU TOYKAMH U YU CJIaMHU U3 IIPABOT'O CTOJI6I_I3.

il ||IJ [ {Ir

—2 —1 tH i | X

m

2) 2
3) 3m

3
4)M

3anummTe B OTBET HUQPHI, PACIONOKUB HX B TMOPSIAKE, COOTBETCTBYIOIIEM

OyKBaM:

a b c d

TOYKU

UNCJIA

2)Ha npsimoit oTMedeHsl Touku A, B, Cu D.
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A & ¢ D

YCTaHOBI/ITe COOTBCTCTBUC Me>1<z[y YKaBaHHBIMI/I TOYUKAMHU U HHUCJIaMHU U3 HpaBOI‘O

CTOJI6I_Ia, KOTOPLIC UM COOTBCTCTBYIOT.
TOUKU

A) A
B) B
B)C
r)D

] YICJIA

1) 13
8
)17
3)0,42
4)0.,45
3anmumuTe B OTBET IUQPHI, PACIOJIOKUB WX B TMOPSAKE, COOTBETCTBYIOIIEM
OyKBam:

—

A | b B I

3) HaiinuTe 3HaueHue BBIPAKEHHUS:

3 3
(222) 0

(728 — 26%) : 754.
(3,9-2,4)- 8,2
1,23-45,7

12,3-0,457

13 Ne3

1.B 2008 rogy B ropoxckom kpapraie mpoxusaio 40000 genosek. B 2009
rojy, B pe3yJbTaTe€ CTPOUTEIbCTBA HOBBIX JOMOB, YHCIIO JKHUTEJIEH BBIPOCIO
Ha 8%, a B 2010 rogy Ha 9% 1o cpasaeruio ¢ 2009 rogom. CKOJIBKO YEIOBEK CTAJI0
npoxuBaTh B kBaptaiue B 2010 roay?

2. B noHeAenbHUK aKIUMU KOMIIAHUU TMOJOPOXKAJIM Ha HEKOTOPOE KOJMYECTBO
MPOLIEHTOB, @ BO BTOPHUK IMOJIEHIEBEIN HA TO E CaMOe KOJIMYECTBO MPOILEHTOB. B
pe3yiabTaTe OHU CTald CTOMTh Ha 4% jelieBie, YeM INPH OTKPHITUH TOPIOB B
noHeneNbHUK. Ha CKOJBKO NPOUEHTOB TOMOPOXKAIM AaKIUMKW KOMIIAHWM B
MMOHENEIbHUK?

4. Bunorpan conepxut 90% Bnaru, a uztoM — 5%. CKOJIBKO KHUJIOTPaMMOB
BUHOTpajia TpeOyeTcs ais monydeHus 20 KIIiorpaMMoB u3oma?

5. Umeetcsa nBa cmuiaBa. IlepBeiii crinaB coaepxkut 10% nukens, Bropoit — 30%
Hukemd. M3 3THX JAByX CIUIaBOB MONYyYWIM TpeTud criaB wmaccoil 200 r,
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coaepxammii 25% Hukens. Ha CKOJIBKO KWIJIOTpaMMOB Macca IEpBOro CIUIaBa
MEHBIIIE MacChl BTOPOTo0?

6. 13 nyHkTa A B NyHKT B, pacCTOSIHUE MEXTY KOTOPHIMHU 75 KM, OJTHOBPEMEHHO
BBIEXAJIM aBTOMOOWJIMCT W BelocurieaucT. M3BeCTHO, 4TO 3a Yac aBTOMOOWMIIMCT
npoekaer Ha 40xM Oompime, 4YeM Bemocurnequct. Omnpemenure CKOPOCTh
BEJIOCUTIEINCTA, €CJIM M3BECTHO, YTO OH MPHUOBLI B MYHKT B Ha 64YacoB TO3XKe
apromoOunucrta. OTBET TaiiTe B KM/4.

7. 3aka3 Ha 110 nmeranei mepBbIii pabounii BHITIONHAET Ha 1 "ac OwbICcTpee, Yem
BTOpOoil. CKOJIBKO JeTalie B 4ac JiejlaeT BTOpPOW pabouyuid, e€Ciau W3BECTHO, YTO
NepBbIi 3a yac nenaer Ha 1 meranb 6omblie?

8. Kaxxiomy 13 4eThIpéX HEpaBEHCTB B JIEBOM CTOJIOIE COOTBETCTBYET OJHO W3
pelieHuii B MpaBoM CTOJIONE. Y CTaHOBUTE COOTBETCTBUE MEX]y HEPABEHCTBAMU U
WX PEIICHUSIMH.

' HEPABEHCTBA
A)x=3){x—6)<0
LY

D67
B) x—3

x—3 -
B)x—06
) (x—3)(x—6)<0

PEIIEHHWA

1)(3:6)
2) (—o=:3) U (6;4-0)
3) (3;6) U (6;+)
4)(==2:3) U (3;6)
I3 Ne 4
1. Cropona kBaapara paBHa 10. Halinure ero mioma/ib.

2. U3 kBagpaTta BbIpe3ajd MNPAMOYroJIbHUK (cM.puc.). Haitaure mmomans
MOy YUBIICHCS (DUTYPHI.

1. Haiinure niomaas napaienorpaMmma, n300pakEHHOTO Ha pUCYHKE.
2. Cropona pomba paBHa 5, a quaroHains paBHa 6. HaliguTe muiomans pomoa.
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Les
-l

1. Cropona TpeyronapHuka paBHa 10, a mpoBeA€HHAs K 3TOW CTOPOHE BBICOTA
paBHa 5. Haiiaure miomaab TpeyrojabHUKA.
4

A
-

/

2. B TpeyroibHUKE OJHAa W3 CTOpOH paBHa 10, npyras paBHa 1()\/§’21 yroJu
Mexay HUMHU paBeH 60°. Haiinure miomaas TpeyrojibHUKA.

[13 Ne 5
Ny 657 — 567
1. Haitqure 3HaueHne BBIpa)KEHUSA
2
(2v7)
14

2. HaliquTte 3HaueHUE BbIpaKeHUS

(V13— VT)(V13+ V7).
(m—\/@)-\/ﬁ.
NN

5. HaiiiuTe 3HaYeHNE BHIPAXKEHHS 3

(2V5—5)-(2V5 +5).
V12

7. Halinute 3Ha4€HNE BBIPAXKEHUS V3
8. Hailinute 3HaueHNE BBIpAKEHUS (V13— 2‘/5)( V13 + 2\/5)

3. Hailingute 3HaueHue BbIpaKeHUs

4. HaiinnTe 3HaYE€HUE BBIPAKEHUS

6. Haiinure 3HaueHNe BhIpOKEHUS

9. HaiinuTe 3HaY€HUE BBIPAKEHUS

2.
10. Halinute 3HaueHUE BbhIpaKEHUS 2 '

11. Haiiaute 3Hau€HKHE BBIPAXKECHUS 5v8

V175

S

12. Haiiagute 3HaUu€HHE BBIPAXKECHUS

13. HaitguTe 3HaueHUE BBIPAKEHUS 10-/1,6.
11-3

14. Haiianute 3Haue€HUE BBIPAKECHUS 7-5

1

15. Haitagute 3Hau€HWE BBIPAXKECHUS (4\/5)2
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I3 Ne 5

1. Haitqute kopeHb ypaBHEHUS V 15—2x=3.

2. Haiinute KOpeHb ypaBHEHUS
3. Haiigute kopeHb ypaBHEHUS v 13+2x=>5.

4. Haiinute KOpeHb ypaBHEHUS 10—x—3=0.
1

1
S. Haliiure KOpeHb ypaBHEHHUS VX o5

6. Penre ypasuenne v © 19X =X Eciiu ypasHenue nmeet 6os1ee 01HOTo
KOPHS, B OTBETE 3aNMIIUTE MEHBIINI 13 KOPHEIA.
7. Haiizure kopenb ypapHenus V5% — 3¥=x—2.

I13 Ne 6

1. IloctaBeTe B coorBeTcTBUE rpaduky GyHKIuu Gopmyny. OTBET 3amuIIuTe B
BU/JIC TPEX3HAYHOTO YHUCIIA.

]
'—I.
ivd W

A) B)
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S v

dopmyisl: 1) y=x" ;2)y = X : 3) y=x

. 03 .
2. Hapucyiite 3cku3 rpaduka GyHKIUM V=X ¥ MEepeUncIuTe CBONCTRA.

3. VkakuTe 3HAuEHHE IOKA3aTeNs CTENEeHH CTENeHHOW (GYHKIMH V=X , uToGHI
PUCYHOK COOTBETCTBOBAJ I'paduKy QPyHKIUU.

}-‘ 'y

| =

i
s Y

A) B)
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| =

B)

4. Ha pucynke n3obpaxxeH rpaduk GyHKIUU (BIOEPUTE BEPHBIN OTBET):

0.36 ~<0,32
1. Haitqute 3HaueHUE BhIpaKEHUS S 2577,

2.
43,5 _52,5

o 1,5
HaI/II[I/ITe 3HAYCHUC BBIPAKCHUA 20

1 1N 3
(9?-91
12 :
. 9
3. Haiinute 3HaueHHe BhIpAKEHHUS Vo

o)

9—8
4. HaiinuTe 3HaYE€HUE BBIPAXKCHUS
-2
26 2
o 22"
5. Haiiqure 3Haue€HUE BhIPAKECHUS

3 2 1
6. Haiinute 3HaueHNE BBIPAXKEHUS 4-10°4+5-10"46-10".

26

o 4 .~—1
7. Haiipure 3HauC€HUE BBIPAKECHUS 2%-2

A) }"Zf_ﬁ;E)yZ X" B) }"ZX'E;F)yZ X

£
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410

. [
8. HaiimuTe 3HaueHne BHIPAKCHHUSI 2

9. HaiinuTe 3Ha4enue BeIpaxkenus 4 - 72 + 6 - 72,
10. Haiinure 3Hauenune Beipakenus 4 - 10° +8 - 102 +5- 1071
11. Haiinure 3HaueHune Beipaxkenus 7,9 - 102 +4,5 - 107,

12. Haiigure 3nauenue Boipaxkenus (0,01)% - 10°: 472
8“ . 32—2

. 7
13. Haiinure 3HaueHHE BBIPAXKEHUS 4
14. Haiinure 3HaueHne BeIpaxkenus 3,4 - 10° + 1,8 - 10°,

15. Haitaute 3Hau€HHE BBIPAXKECHUS (6' 10_1) ' (175 ' 104) :
3—10 . 35
37
36,5
92,25 )

16. Haiinute 3Hau€HHE BBIPAXKECHUS

17. Haitgute 3Hau€HHE BBIPAXKECHUS

4 s
. 79 4978
18. Haiiaure 3HaueHWE BBIPAXKECHUS
3547 .75.7 . 537

(2% .532_)15

10°

19. Haiiaure 3Hau€HWE BBIPAXKECHUS

20. Haiiiute 3Ha4€HNE BBIPAKEHUS
0,87-57.20%,
4972

78,4

451110 - 44%,

3\/§+10 . 3—5—\/3
24. Haliiute 3Ha4€HNE BBIPAKEHUS '
(512)3 : 537

(49°)% - (77)°.

53V7-1_ 51-V7 . 52v/7-1

27. Haitnute 3HaueHNE BBIpAXKEHUS ' '
23VT-1 gl=V7

28. Haiiute 3Ha4eHNE BBIPAKEHUS '

0,510~

21. Haliute 3Ha4€HNE BBIPAKEHUS

22. Haliute 3Ha4€HNE BBIPAKEHUS

23. Haitaute 3HaueHNE BBIpAXKEHUS

25. Haliute 3Ha4€HNE BBIPAKEHUS

26. Haiiute 3Ha4€HNE BBIPAKEHUS

10

2=V
6v3.7v3

. 3-1
30. HaitguTe 3HaYeHUE BbIpaXKEHUS 423

2 3
31. Haiimute cymmy uncen 9,4-107,2,1-10
32. Haitnure wactHoe ot aenenns 1,6 - 10> na 4 - 1072,
4-10°  2,3-107".

29. Haiiute 3Ha4€HNE BBIPAKEHUS

33. Haiigute nmpou3BeieHUE YUCEN



6—4
-

34. Haitgure 3Ha4€HUE BBIPAXKECHUS (6%)
39-10—1,5-10°

(5.7-10%): (1,9-1072).
1,6-10?

4-10-2"

57_210

106
(—10)* + (—10)° 4 (—10)".
2-(=1)+3-(=1)°,
(0,1)?
103

35. Haitagute 3HaueHUE BhIpaXKEHUS

36. HaiinuTe 3HaYeHUE BBIPAKEHUS
37. Haiinute 3HaY€HHUE BBIPAXKECHUS

38. Haiinure 3Hau€HNUE BBIPAXKECHUS
39. HaiinuTe 3HaY€HHUE BBIPAXKECHUS

40. Haiiiute 3Ha4€HNE BBIPAKEHUS

10°.

41. Haitnute 3HaueHNE BbIpAXKEHUS

4_7.23
77 14

(0,01)%: 1072 - 10™.
612

29. 311 ’

82

?224.

42. Haitnute 3HaueHNE BBIpAXKEHUS

43. Haitnute 3HaueHNE BBIpAXKEHUS
44. Haitnute 3HaUY€HNE BBIPAXKEHUS

45. HalinuTe 3HaYyeHue BbIPAKEHUS
I3 Ne 7
1)Ha pucynke n306paxéH rpadpux dynxuun J/ (x) =a"+b.
a) Haitaure / (6).
6) Haiiure 3HaueHue x, mpu kotopoM J (x) =29.
TA '

¢

=}

o] 1/

2) Brimagunk monoxuia Ha jgeno3ut $ 3000 mox 9% romoeix Ha 10 jer. Kakas
CyMMa akkymyiupyercss B KoHie 10-ro rojga mpu roaoBoil kanurtanuzanuu? Ha
CKOJIBKO BBIPACTET CyMMa O CPABHEHHIO C IEPBOHAYATILHBIM B3HOCOM?

I13 Ne 8

4-2x _
1. Halinure KOpeHb ypaBHEHUS 27T =04
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2. Halingute KOpeHb ypaBHEHHUS T 125

3. Haiiaute KopeHb ypaBHEHUS 3

6—2x
1
(_> - 4'
4. Halinute KOpeHb ypaBHEHUS 2

169 = 1
5. Haitqute KOpeHb ypaBHEHUS 2

1 x=13
u 5) -
6. Haiinute kopeHb ypaBHEHHS

93+ — 729,

( 1 ) —3+x

- =3512.

8. Hailinute KopeHb YpaBHEHUS: 8

33)(—4 . 3—5.1‘4-2 —27.

62x—6 . 65—3x — 216
1

11. Haiizure KOpeHb ypaBHEHHS T
22)(—3 — 2)(—2.

7. Halinute KOpEHb YpPaBHEHUS:

9. Halinute KOpeHb ypaBHEHUS

10. Halinute KOpeHb ypaBHEHUS
32)(-5 . 32)(—3

12. Haiinute KOpeHb ypaBHEHUS

13. KaxxqoMy 13 4eThIpéX HEPABEHCTB B JIEBOM CTOJIOLIE COOTBETCTBYET OJIHO U3
pelIeHUii B IIPaBOM CTOJIONE. Y CTaHOBUTE COOTBETCTBHE MEXAY HEPABEHCTBAMU U
UX PELICHUSMHU.

HEPABEHCTBA

A) 2 >2

5)0,5" =2

B)0,5" <2

p) 2Y <2

PEINEHUA

1x=1

2)x<1

3Hrs —1

4) x > —1

3anumure B OTBET LUGDPBI, PACHOJIOXKUB UX B IOPSAKE, COOTBETCTBYIOLIEM
OyKBaM:

A | b B I

I13 Ne 9
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. 7 . 5logs4
. HaiinuTe 3HaueHue BoIpakeHus '

. 3610g65
. HaI/II[I/ITe 3HAYCHHUC BBIPAKCHUA )

. Haitzwre 3nauenue Bepakenus [080.252-
. Haiiyiute 3Hauenue Boipaskenns 10248
. Haitnure 3Hauenue BoipaxeHus 1025 60 —logs12.

. Haiizure 3nauenue soipaxenns 10850, 2 1080 54-

. Haiigute 3HaueHune BbIpaKEHUS logy 310 —logy 33.

. Haliiute 3HaueHne BhIpaXKEHUS (1 —logy12)(1 —logs12).

o 0 &N N AW N -

N 1 13.
. HaI/II[I/ITC 3HAUYCHUEC BBIPAKCHUS 08 6\/ 13 3
510g2549

[y
=]

. Haiigute 3HaueHue BoIpaKeHUs
53+log52

[y
J—

. Haiigure 3HaueHue BoIpaxeHUs
82log83

[y
[\°]

. Haliiute 3HaueHne BoIpaXEHUS
y 64083
. Haiinure 3HaueHue BbIpaXXeHUs

. Haiigute 3HaueHne BhIpaKeHUS logylogs25.

p—
n A W

. Haitgure 3HadYeHNE BRIpOKCHUS log;8,1+1log;10.
210g2 63

[y
(=)

. Hangure 3HaueHune BIpaKeHUs
. 7—2 log; 2
17. Haitgute 3Hau€HUE BBIPAXKECHUS :

I13 Ne 10

1)Ha pucytke n306paxés rpaduk yuxumm J (x) = b+log,x.
a) Haitaure / (32).

6) Haiiaure 3uadenue x, opu kotopom J (x) =1.

A
]

a1

——
v

2) B 6ank nonoxunu 10 000 py6 mox craBky 12% ronoBbix. Uepes CKOJIBKO JET
€ro BKJIAJl yIBOUTCA?

M3 Ne 11
1. Haiiiute KOpeHb ypaBHEHUS log,(4—x)="17.
2. Haiinure KopeHs ypaBHeHus 1085 (44x) =2

3. Haiiure kopeHs ypaBHeHus 1085 (5 —x) = logs3.

4. HaiinuTe KOpeHb ypaBHEHUS log,(15+x) = log,3.
5. Haitqure KOpeHb ypaBHEHUS logy(x+3) = logy(4x —15).
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6. Haiinute kopeHb ypaBHEHHS logs(5 —x) = 2logs3.

7. Pemte ypasuenue 1085 (7 — x) = logs(3 —x) + 1.

8. Hailinute KopeHb ypaBHEHUS log,(5x—7) —log, 5 = log, 21.

9. Haiiaute kopens ypasaenus 1084(x +2) +log, 3 =log, 15.

10. KaktoMy 13 4eThIpEéX HEPAaBEHCTB B JICBOM CTOJIOIE COOTBETCTBYET OJTHO M3
pCIICHUI B MPaBOM CTOJIOIE. Y CTAHOBUTE COOTBETCTBHE MEXKIY HEPABCHCTBAMH H

UX PELICHUSMU.
HEPABEHCTBA

A)logyx =1
b)logyx < —1
B)logy x> —1
) log,x <1
PEINEHWA

I

.

s
[N ]

2]

[y
-

3 -

wly

4]

-

0
I13 Ne 12

1. Ilpsimbie a u 6 nepecekatoTcs. [lpsimast ¢ gBisieTCs: CKpeIMBaIOLIEHCs ©
npsMoit a. MoryT Jii ipsiMble 6 U ¢ OBITh NapaieTbHBIMU?

1|

2. TlnockocTh o MPOXOIUT Uepes cepearuHbl 00KOBBIX CTOpoH AB u CD
tpaneunu ABCD- touku M u N. a) Jlokaxwurte, uto ADIlo.  0) Haiinure
BC, ecm AD=10 cm, MN=8cm.

3. Ilpsmas MA npoxoaut yepes BepiinHy kBaapata ABCD u HE JNEXKUT B
MJIOCKOCTH KBaJpata.

a) okaxwure, utro MA n BC—ckpenmBaromuyecs npsiMble.
0) Haiinure yron mexay npsimeimu MA u BC, ecnu « MAD=45".

I13 Ne 13
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Ta6muua 10.7. Mzo6paxenne MPOCTPAHCTBERALIX QHIYp HA
MIOCKOCTH.
1 ; 2
Cc

A
a M eaub ObITh
OTYT NH NPAMBIE 3
MoryT i ToukH A, B v C GBITh 34 T

MH BEpPLIMH napajuensHbIMM NPOCKUHAMH
EPB%ULEHBHMM“ i e <5 napajuieNibHbIX mpAMBIX?

3 -
2

a) 6) 8) ) 0)
= B C . .gi & .
A A - D A e

Kakas u3 guryp Moxer GbITh mapasuiensHolt npoexumel kBajpara’

4 5
Bi Bie
5 Ci !“"
As Ai.

3 Touku A,, B, u M, — napanesbHble
Touku A,, B, u C, — napauienbHbie [POEKLMHK BEPIIHH A H B 1 TOYKH
(POEKIIMH BEPLINH NAPATIENOTPaMMa | nepeceueHus Meanan AABC
ABCD. COOTBETCTBEHHO.
TlocTpoUTL NPOEKLHIO BepLukHbl D. TToCTPOMTS NpoeKLHio Bepiuutbl C.
6 N ag 7

- EC& -
Bl * C'l . A D

Toukw A,, B, u C, — napajneibHbie
npOeKIMH BEPLIHH NPABHIBHOTO 1uec-
Tuyronsinka ABCDEF,

IToCTPOHTH MPOEKLHIO LECTHY FOJIb-
HHKA.

Yeruipexyronsuuk ABCD — napanne-
NbHAA MPOEKLHA NPAMOYToNbHHKA.
ITocTpOUTH MPOEKUMHU NEPIIEHANKY-
NAPOB, NPOBEACHHBIX U3 TOYKH M K
CTOPOHAM MPAMOY rONILHHKA.

I13 Ne 14
1. HaiiguTe BeNMYMHY ABYTPAHHOIO YyIJja, €CIU U3 TOYEK A U B, JexXallux Ha ero
I'paHsXx, Ha pedpo yria OILYILIECHBI

neprernukysipst AA1u BB1, npuuém AA1 =3, BB =4, A1B) =6,AB =1.
2. HaliquTe BeMuMHY JBYTPaHHOTO yTJIa, €CIIU U3 TOUEK A U B, Jie)KallluX Ha ero
rpaHsx, Ha pedpo yria OIYILIECHBI
neprenaukymsipst AA | u BB1, mpuaém AA1 = 6, BB =2, A1B) = 12, AB = 14.
3. HaliguTe BEeIMUYMHY ABYIPAHHOTO YIJIA, €CIM TOYKa A, Jiexamas B OJHON W3

€ro rpaHei, yaaigeHa Ha 12 cM OT JIpyrom, a pacCTOslHUE OT 3TOM TOYKH A0 pedpa
paBHo 8V/3.

4. HaliquTe BenMYMHY JABYIPAHHOTO YIJIa, €CJIM TOYKa A, Jiexalas B OJHON U3
€ro IpaHel, yjajaeHa Ha 8 CM OT JPYroi, a pacCTOSHHE OT ATOM TOYKH JI0 pedpa

paBHO " 32.
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5. HalimuTe BenWuYMHY JIBYTPAaHHOTO YyTJia, €CIU TUIIOTEHY3a MPSAMOYTOJIbHOTO

TPEYTOJIbHUKA C KaTeTamMu 3 W 4 JIOKUT Ha pedpe yria, a OCTaJIbHBIC CTOPOHBI B

.2
arcsin —
OJHOM K3 Cro IrpaHCu MW MCHBIIMHK KaTCT COCTAaBJACT YI'OJ CO BTOpOH

I'PAHBIO.

6. HaiimuTe BenMuYMHY JIBYTPAHHOIO YTIJIA, €CJIM OCHOBAHHE PABHOCTOPOHHETO
TPEYTOJIbHUKA JISKUT Ha pedpe IBYTPAHHOrO YIJIa, OCTAJIbHBIE CTOPOHBI JIEKAT B
OJIHOM M3 €ro rpaHem, a OoJibllias CTOpOHA 0OpazyeT yroi 60° ¢o BTOPOH TPaHbIO
yTia.

I13 Ne 15

[lepectanoBKkU 0€3 TOBTOPEHUI

1. CKOJIbKO pa3IMUYHBIX YETHIPEX3HAYHBIX YUCET MOXHO COCTaBUTH, MOJb3YSACh
uppamu 1, 2, 3 u 4?

2. CKOBKO pa3IMYHbIX MIECTUOYKBEHHBIX COUYETAHNN MOKHO COCTAaBUTH U3 OYKB
CJIOBA COJHIE?

3.3aByu cocCTaBjiseT pacluCaHWe I Yydalluxcs HadalbHOM IKoJbl. Ha
KOKIBIM JCHh HEOOXOAWMMO TIOCTaBUTh MAaTEMAaTHKy, PYCCKUM S3bIK, YTEHUE,
PUPOOBEICHUE U PUCOBAHUE, MPUUYEM 3aBYY XOYET, YTOOBI B TEUCHUE MECsIa HE
ObLJIO ABYX AHEH C OJMHAKOBBIM MOPSIAKOM YPOKOB. MOXXHO JIM COCTaBUTBH TaKoOe
pacnucanue?

4. Ins opopmiienus k HoBoMy roy BUTpUH CeTH Mara3mHoB «JleTu — LBETHI
KUZHW» JU3aiiHep IUTAHUPYET pa3BElIMBaTh B BUTPUHAX OOJBIINE pPa3HOLIBETHHIC
¢JI0YHBIE MIApbl MypPIyPHOT0, OEXKEBOTO, (PUCTAIIKOBOTO M OMPIO30BOTO I[BETOB.
CKOJIBKO BUTPUH CMOXKET MO-pazHOMY 0(hOPMUTH AU3aiHep?

5. CkonbKUMHU  CIIOCOOAMHM MOXKHO TIEPECTABNISITH MECTaMu OYKBBI CIIOB a)
«ménoT»; 0) «My3bIKa» TaK, YTOOBI TJITACHBIE U COTJIACHBIE OYKBBI YEPEIOBATUCH?

Pazmernenus 6e3 moBTOpeHU

1. CkonbKkuMH CITOCOOAMH MOJKHO BBICTPOMTH B IIEPEHTY 4YeTBepbix u3 20
yYaIuxcs?

2. CkonpbKUMH CIIOCOOaMH MOXKHO paccajnTh 16 YeIoBeK Ha MSATUMECTHYIO
CKaMEeWKy?

3. CkonbkuMu  criocobamMu u3 20 yyamumxcss MOXKHO BbIOpaTh CTapocTy,
3HaMeHOCIIa U Ka3Hayes (J0HKHOCTH COBMEUIATh HENb3s)?

4. B po3bIrpoliie nepBeHCTBa Mo 0ackeTO0y MPUHUMAIOT ydacTue 18 KoMaHu[I.
CKOJIbKUMHU CIIOCO0aMH MOTYT OBbITh paclpeiesieHbl 30JI0Tasi, cepeOpsiHas U
OpoH30Bass MeJajiu, €CIM BCE Harpaabl NPUCYXKACHbI M HET JBYX KOMaH],
pa3lieTUBIINX KaKoe-I11u00 MpU30BOE MECTO?

5. CKOJbKO MOHO COCTAaBUTh HATypajJbHBIX YHCEN, KaXI0€ H3 KOTOPbIX
3aMHUCHIBACTCS TPEMS Pa3TUIHBIMU TUppamu?

[13 Ne 16
1. CkonmbkuMH CcTIOCOOaMU MOKHO BBIOpaTh KOMAaHIy H3 TPEX IIKOJHHHKOB
KJ1acca, B KOTOpoM yuatcs 20 yenoBek?
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2. CKOIBKUMHU CIOCOOaMHU MOXKHO JIEJIETUPOBATh TPOUX U3 JAECBATH KOMOAHEPOB
Ha KOH(pepeHINI0 KOMOAHEPCKOTo MacTepcTBa?

3. CKOJIbKO pa3nuyHbIX aKKOPAOB, COJEpXkaluX 3 3ByKa, MOKHO B3sATh Ha 13
KJIaBUIIaX OJTHOM OKTaBBI?

4. CKOJIbKO pPa3WYyHBIX OTPE3KOB MOXXHO MOCTPOUTh, MOMApHO coeauHsis 15
TOYEK, €CIIM HUKAKUE TPU U3 HUX HE JIEKAT HA OJHOU MPSIMOii?

5.Ha oxpyxHoctu otmeueHo 12 Touek. CKOJBKO €CTh BIMCAHHBIX
TPEYTOJbHUKOB C BEPIIMHAMU B 3TUX TOUKaX?

6. Ha oxpyxnoctu pacnosioxkeHo 20 Ttouyek. CKONIBKO €CTh BIIMCAHHBIX )
TPEYTOJIbHUKOB, 0) YETHIPEXYTOJbHUKOB C BEPIIMHAMU B 3TUX TOUYKAX?

I13 Ne 17

1. Bemmmmure TpeyroabHuk Ilackansg 1o cenbmMou CTpOKH BKIFOYUTEIBHO.
a) HallIuTe CyMMY BCEX YUCEN B TPEThEU CTPOKeE TpeyroiapHuka [lackans;
0) HaliniuTe CyMMY BCEX YHMCEJ B YETBEPTOM CTpOKe TpeyrojapHuka [lackans;
B) HallluTE CyMMy BCEX YMCEJl B CEIbMOM CTpOKE TpeyrosbHuKa [lackais.

1. PackpoiiTe CKOOKU B BBIPaKCHHUH:
a) (x+1)"
6) (2x—y/;
g) (x'+2]".

1. V mHorowrena P naiinure koo duupent npu X, ecnu P(x) = (1+3x)"

([}]
(x+ 1]

2. B paznoxenun X 1O CTETEHAM X YKaXKUTE:
a) 4JIeH, COAepIKaIIHMA X
0) WieH, comepKaIIHii x*;
B) YJICH, HE COJISPIKaITUH X.
1. H3BecTHO, 4TO cymMMa OMHOMHAJIBHBIX KOA(PPUIIUEHTOB Pa3I0KEHUS
la+b)" papma 1024.
a) HaluTe N;
0) HaiiauTe HAMOOJIBIINK OMHOMHUATBHBIN KOA(DPUIIUEHT 3TOT0 PA3JIOKEHHUS;

B) CKOJIBKO B Pa3JI0KEHUU WICHOB C TUM HAUOOJIBIITNM KO3 UImeHTom?

13 Ne 18
Ne 1
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Touka M — cepeanHa pebpa BC npa-
BMJIbHOro Tetpasapa DABC.

a) HauasnoM KakuX HeHyJIeBbIX BEKTO-
poB, H300pa’keHHbIX HA DPHUCYHKe, CJHYXHUT
TOuKa A?

6) KoHOM KaKUX AAHHBIX HEHYJIEeBBIX
BEKTOPOB CJYIKHUT TOUuKa A?

B) Kak HasbIiBaeTcsa ¥ 0603Hay#eTCHa BeK-
TOP C KOHIIOM M HayaJjioM B Touke (C?

r) Hapucyl!n'e UBETHLIM KapaHAalIOM
BEKTOPHI \!(‘, MB AM

11) llaﬁmrre JJIMHbL m-lc'ropoa AB A(
.’\1( \IB AM ecau |DA|== g

OTBeT. A) AB s 6) —________; B) BEKTOpP C HavajJoM H
B TOuke ( Ha3biBaeTcA U 0603HAYAETCHA
niam ; ) |AB| =, | | = .
Ne 2
3aNOJHUTE NPONYCKH:
a) JIBa HeHyneBBIX _______ Ha3bIBAIOTCA KOJJIMHEAPHBLIMH, €CJIH
OHM JieaT Ha OAHOM ________ HMJHU Ha
- —_—
npsaMbix (o6o3Hauenue: AB| CD).
—
6) IBaHeHyneBbIX ____ BC w KM Ha3blBalOTCH COHAIPABJIEH-
HbBIMHM, €CJIH OHM u ayuu BC n COHanpaBJIEHbI
- - ——
(o6o3Hauenue: BC ____KM).
B) J/lBa HeHy/neBbIX BeKTOpa CE n PT Ha3BLIBAIOTCA NPOTHUBOIOJIOMKHO
» €CJIN OHH u ayun CE
u PT HanpasJieHbl (0603HaueHHe:
CE__ PT).
r) HysneBoii BeKTOp CUMTaeTCs COHaANPABJIEHHBLIM C
BEKTOPOM.
n) BekTopbl HA3LIBAIOTCH PABHBLIMH, €CJIM OHU
—_— - —_— - . —_—
MHUX AJIMHBI ____________, T.e. AB=CD, eciu AB___CD u |AB|
Ne 3

Touka O — cepeanHa aunaroHanu AC,
napannenenunena ABCDA B C D, Touka
M — cepeauna pebpa AA,.

1) Ucnonp3ys o603HAUYEHHbIEe HA PUCYH-
Ke TOYKM, HapucyiTe BEeKTODHI:

a) KoJIJIMHeapHble BEKTOpY B_D.;

6) coHanpaBJIEHHBIE C BEKTOPOM B—A. 3

B) NIPOTHUBOINOJIO’KHO HamnpaBJICHHBIE IO
OTHOLIIEHHIO K BEKTOPY &\.l :

r) paBHble BEKTOPY C_C.l- e

2) CKOJIbKO BEKTOPOB, PABHbLIX BEKTOPY C,0> MOXCHO OTJIOXKHUTDb OT TOYKH o?

OTBerT.

1) a) R s ; 6) s , ; B) s
r) s R

2) Ot TOYKH O MOXXHO OTJIOXKHTH TOJIBKO o

BEKTOPY C_né

I13 Ne 19
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1. HapI/IcyI/ITC TeTpasap L DABC. I/1306pa3HTe Ha PUCYHKE BEKTOPBbI:
a) AB+BC;6) CD+BC;B) DA-DC.

2. CkomnupyiTe BEKTOpPHI C PHC. 2 B TETPaJb U
) ITIOCTPOUTE BEKTOPHI:

V. a) %2;6) 3h: B) %ZH;;F)Z—ZZ;.

3. YnpocTute BbIpaXeHus:

_—  — — — — —

S a) FK + MQ + KP + AM + QK + PF

_—  — —s —

6) AC—BC+MP—AP+BM:; B) 4(m+n)—T(m-3n)+m.

I13 Ne 20
1. Jan nmapamnenenunen ABCDA;B,C1D; Kakue u3 Tpex cieayronmx BEKTOPOB
KOMIUTAHAPHBL: a) AA4,,CC,, BB, ; 6) AB,AD, AA, ; B) BB, AC,DD, ; T)
AD,CC,, 4,B, ?
2. CnpaBemyiMBO JIM YTBEPKICHUE:

1. Bcerna nu koMmiaHapHbl TPU BEKTOPA, JIEXkKaIMe HA MapaJIEIbHbIX MPSIMBbIX?

2. Bcerna nm KOMIUIaHAapHBI TPU BEKTOPA, JIEKALIUE HA IEPECEKAIOIIMXCA B
OJIHOM TOYKE MPAMBIX?

3.Bcerna nm KoOMIUIaHApHBI TPU BEKTOpa, JeXkKalue B MapalIeIbHBIX
IJIOCKOCTAX?

4.Bcerma 1M KOMIUIAHapHbl TP  BEKTOpa,  MEPHEHAUKYJISIPHbIE
NEePHEHANKYJISIPHBIE TAHHOMY BEKTOPY?

S5.Bcerna nm KoMmIUTaHApHBI TPU BEKTOpa, TMEPICHAUKYISPHBIE JTaHHOU
IIJIOCKOCTH?

6. Bcerna iu komMIiaHapHbI TpU BEKTOPA, NapajuieNbHbIe JAHHOMU MI0CKOCTU?

I13 Ne 21

3anoJHHATEe NPONYCKH.
B mpocrpancTBe 3ajlaHA NPAMOYroabHAA CHCTEMa KOODAHHAT, @CJIH:
a) 3ajaHBl TPH MONAPHO

opaAMBIE,
OpOXOoAsAINHe Yepe3 ___ TOYKY IPOCTPAHCTBA;

0) Ha Kax 0¥ M3 3TUX NPAMBIX BHIGpPAHO

B) BeifpaHa eguHHUIA OTPEe3KOB.
2

Ecnu npamoyronsnas cucreMa KoopAuHaT oboszHavena Oxyz, To mpaMas
Ox BasmiBaerca ocklo |, mpamas Oy — ockio .

npamaa 0z —
3
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3aNoJIHUTEe NPONYCKH.

Hana Touka M (2; —3; 0). Yncaa 2, -3, __ HA3HIBAKTCA
TOYKH M; uucio 2 — aro TOYKH,

Yucjao —3 — , aucyo 0 —
4

3anoJIHATE IIPONYCKH.

Ecan annaukara tToukm A paBHa —2, aGcumcca passa 0 m opameaTa
DARHA 3, 70 Al 2 - )
5

YeMy paBHA amIUIAKATa TOYKH A, Jexxameid Ha: a) ocu opauHAaT; 6) ocm
Ox; B) xoopauHaTHOM miockocT Oxy?

OrBeT; 8) .3 0) o W) —
6

3anoJHHATE NPONYCKH:
a) Touxka C(0; —3; 0) neXuT HA OCH

6) Touxa E(2; 0; —1) mexur Ha

B) Touka M (0; 0; m) snexUT Ha

r) rouxa T(0; ¢; 0) nexxuT Ha

7

—

Ilag BeKTOp a= 2?—;—0,55 , rme i, j, Bk — KOOpAMHATHBIE BEKTOPHI.
BanumuTe KOOPAMHATHI BEKTOpA G .

8

PaanoxnTre BeKTOpPH ¢ {—1; 2; —3} u p {3; 0; — 5} mo KOOPAMHATHEIM BeK-
TOpaM.

9

Haiiaure xoopaunaTel BexTopa 4a, ecan a {2; 0; —0,5}.
10

_ Halizure KOOpDAMHATH BeKTOpa p=4a-0,5b-¢, ecam a{2; 0; —0,5},
b{-4; 2; 0}, c{0; -3; 2}.
11

Hasel Tpu Toukm: A(5; —3; 2), B(0; 1; -2), C(2; —2; 0).

a) Haligure xoopamHaThel BexTOpa AB .

i

6) Pasaio)xuTe m0 KOOPDAMHATHBIM BEKTOpaM i, j, k

I13 Ne 22

BEKTOD BC.
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Bapuant A1 BapuaHT A2
(1

JHaabl TOUKK
A(5;-2;1) m B(-3;4;7). A(—2;3;4) n B(4;-1;6).

a) HaliaiuTe KOOPAUHATHI CepeXHHBI
oTrpe3ka AB.

6) Halinute xoopauHaTet ToukH C, ecin
TOuKka A — cepegnHa orpeska CB. TOuKa B — cepeaguHa oTpeas-

Ka AC.
(2]

Jlansl BeKkTOPBI a{2;-6;3} u b{-1;2;-2}.

Hauaure:
a) |Zi|+|5]; a) H— 5;

JTaHBbI TOYKH

A(2;1;-8), B(1;-5;0), A(-1;53), B(-3;7;-9),

C(8;1;-4). C(3;1;-5).
a) /lokaxure, uro TpeyroasHuKk ABC —

paBHOOEPEHHBIMH.
I13 Ne 23
1. B ky6e ABCDA B C D) pébpa KOTOPOro paBHbLI 2, BHEIUUCIUTE CKAIAPHOE
AD BC).

IIPOU3BEICHUE BEKTOPOB 151
2. B npaBunsHOM TeTpadape ABCD, Bce péOpa KOTOpOro paBHbI 3, HalauTe

AB CD.
CKaJIHpHBIe HpOI/ISBeL[eHI/IH BCKTOPOB u

3. B mnpsmoyroasaom mapamienenunene ABCDA B C\ D\ paiinute yroi: a)
MEXKTY nuarosaineio B1D u
nuaronanbio AC: 6) A|C1u AB1.eciu AB=1,BC = 1 AA; = 2.

[13 Ne 24

1./lana npaBunbHas tpeyronsHasa npusma ABC A; B, C;, B kotopoit AA; = \2AB.
Haitgure yron mexay npsmeimu AC1 u A1B.

2. llpenmpusTve BBIMTYCKAET €KECYTOYHO YETHIPE BHIA U3JEIIAN, OCHOBHBIC
IPOU3BOICTBEHHO-PKOHOMUYECKHUE TIOKa3aTelid KOTOpPhIX MpHUBEAEHHI B TaOJL
16.1.Tpebyercst ompenenuTh CIlEAYIOIME €XECYTOUHbIe MOKa3aTeNn: Pacxo/y
CBHIpBS S, 3aTpaThl pabodero BpemeHH 7' M CcTOMMOCTH P Brimyckaemoil mpomyruu
NpEANPUSATHUS.
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TabGmaumma 16,1

Bua Koanuectno Pacxoa Hopma epesens | Llewa wizenws
HIEnKS, wizeanR, e ChipbA, WIFOTORAEHHA, LT T T
Nt /o Kr uiin.
1 20 5 10 30
2 50 2 5 15
3 30 7 15 45
4 40 4 8 20
I13 Ne 25
Bapuanr 1

Beipa3uTe B paauaHHoil mepe yrisl (1—3).
2. 210°; 315°; 780°.

1. [1] 90°; 60°; 150°.
3.[1] 30°15’; 90°45’; 36°18".

Bripa3uTe B rpaaycHoii Mepe yriasl (4—6).

4.%;1%1:;3—".

2

5.[2] 0,6n; 1,8n; 3,1n.

6.[3] 0,5; 1,3; 10,5.

7. @ JIlaHa okpy:KHOCTb pazuyca R. HaliTu AJMHY AYyrd OKPYIKHO-
CTH, CTArMBaIeil yroj B O paguaH, ecau R =13 cm, o =2.

8. [3] Mnuua nyru okpyxkHOcTH panuyca R pasua l. HaitTu paauas-
HYI0 Mepy yrJla, CTATMBaeMoro JaHHOUN Aayroi, ecaum R =1 cmM,
l=3cm.

9. [3] IlenTpanbHEIA YyroJ B O PAAMAH CTATHBAETCH AYToit OKPYMKHO-
CTH, AJIMHA KoTopoit paBua . HaltTu paguyc 3Toil OKPY>KHOCTH,

T
ec.:mazg,l=2cm.
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Bapuanr 2
BripasuTe B pagunaHHoO# Mepe yriasl (1—3).

1. 180°; 45°; 120°. 2. 225°; 420°; 675°.

3. [1] 40°36'; 95°12'; 60°48".

BrIipasuTe B rpagycHoii mepe yrisl (4—6).

4.0 % 1%::;4-.-:. 5.[2] 0,4m; 1,7n; 2,5n.  6.[3] 0,7; 1,5; 12,3.

7. [3] Hana oxpyxuocTs paguyca R. HaiiTu niauny ! Ayru OKpy-
HOCTH, CTATMBAKOIIEil yroj B O paauaH, ecau R =1 cm, o =6.

8. [3] Onuua gyrm okpyxHocTH paguyca R pasua l. Haiitu paauas-

HYI0O Mepy yrJjia, CTATUBAeMOro AaHHOM Ayrou, ecau R = 12 cm,

=4 cwm.

9. [3] LlenTpanpHBIH yroa B O paguaH CTATHMBAeTCS AYroi OKpPYXHo-
CTH, IJIMHA KoTopoi paBHa [. HaitTu paanyc 3Toit OKPYKHOCTH,

eciIif O =

II3 Ne 26

T 1=10cm.
4

1. OnpenenuTh 4€TBEPTh, B KOTOPOW HAXOJUTCS TOYKA, MOJYy4YEHHass MOBOPOTOM
touku P(1;0) Ha 3amanHbIi yrou:

i 5m

a)-6:6) 6 :B)4,12;1)380°% 1) - 210°.
2.3amnucath yroi B paJuaHax U OTMETUTh HA TPUTOHOMETPUYECKOM KpyTe:

a) 1242, g) —544"

3.Ha tpuronomerpuueckoil OKpy>KHOCTU MOCTPOUTH yTOJI:

. 2
cosg=— sinag==

a) 4,0)
4 Haiitu 3HaueHueE

3 : B) cosa=0,2
BBIPpAYKCHUS

A) cos765°  6)sin1920°; g) cos(—3555)

I13 Ne 27
iy T i g
1. Belumciure: St f ycoss ecom:a)  fm6)  <;8B) % ;T) i
,_ i F e
T 2T P g i
F'EIT Cz‘g; fg‘: - 6 g Ci‘g_
2.  Bbluuciure: a) Ay 0)  +; B) - 9./, r) i
S T iy f s
istn ——Jcos—+rgo :Ig* o §
I[) L 2 4 7 T %)
3. OO0o3HaubTE€ HA YHUCJIOBOW OKPYXHOCTH TOYKH t, YIOBJIETBOPSIOLINE
a3
TS = 5
YPaBHEHHIO ~ , ¥ 3aMMIINTE KAKUM YHCJIaM t OHU COOTBETCTBYIOT.
3T
st 47 s ——
4. Onpenenure 3HaK yncha; % ;0) o
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AN
SHY; — ia:cus—sfg
H i 4

5. OmnpesenuTe 3HAK BRIPAKECHHS & 5 7

7

I13 Ne 28

1 (371 )
coOsgl = — o< | —;2m ).
1. Haiimure (€ &, ecm V10 u 2

. 3%)
Smet =—— odc | T, —
2. Haiigure t2 &, ecnu V26 u ( 2

sing = —2—\/5 375. 9)
3 . o c 7, .
26 (37r )
: cosot=—— ae|—=;2m]).
4. Haiimire O SIN O, ecriu Sy 2
5. Haiigure SIN Q. ecyp COS O = 0,6y <o <2m.
6. Haiimure COSX, gcym Sinx = —0,8 y 180% < x < 270°.

ctg o tg?a— 1 B

3. Haiinure 3€0S &, ecnun

. 1
7. JIOKa)KuTe PaBeHCTBO | — ctgta tgo
tg o ctg?or — 1 1
2y -
8. lokaskuTe paeHcteo | — &7  clgo
1 +ctgo tg’a
= 2 _a

2 ’ >
9. Tokaxwure papencrteo  Cl&° ¢ 1+tgta

I tt2e ctela
cte’a = + 2g et ‘
10. JlokaskuTe paBEHCTBO tgra  l+ctgra

1 +tgo+tglor i

11. lokakure paenctso | +C& A+ ctg*a :
l+cga+cetgio

—— =ctg o
12. Jlokaxute papercrso | T @0+ g7t

I13 Ne 29

3cos(m— ) +sin(5 + )

1. HaiimuTe 3Ha4eHNE BBIPAKCHHUSI cos(f +37)
2sin(o —77) + cos(3F + )

2. HaliquTe 3HaueHUE BbIpaKeHUS sin( + 1)

5¢c0s829°
3. Haitaute 3Haue€HUE BBIPAKECHUS sin61°

n.
. 361v/6tg = sin =.
4. Haiinure 3HaY€HHUE BBIPAXKECHUS 6 4
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771'
3 42 cos — cos —
5. Haiigure 3HaueHUE BhIPAKECHUS

8
sin(—2%) cos(24Z)
— 4v/3cos(—7507).
2v/3tg(—300°).

— 18v/2sin(—135°).

6. Haiinute 3HaueHue BhIpOKEHUS
7. Haitpure 3Ha4YeHME BBIPAKEHUSA
8. Hailinute 3HaueHUE BBIPAKEHUS

9. HaiinuTe 3HaYE€HUE BBIPAKEHUS

10. Haitgute 3Hau€HWE BBIPAXKECHUS
14sin 19°

11. Haiture 3HaueHue Boipaxkenus Sin341° '
4cos 146°

12. Haiinure 3Hauenue Boipaskenns COs 34°
5tg 163°

13. Haiinute 3HaueHue Boipaxenns (& 17°
14sin409°
14. Haiiure 3HaueHue BoIpaxkeHuss  Sin49° '
15. Haiiqure 3uauenue Bepaxkerns O & 17 -tg 107"
16. Haiiqure 3HaueHue Boipaxkerns /(813 -2 77"
12

17. Haligute 3HaueHUE BbIpaKEHUS sin”37° + sin® 127°

6

18. Haiiure 3HaueHue BhIpaxeHus COs”23° +cos?113°
12

19. Haiigute 3HaueHue BoIpaxkenns Sin°27° + cos2207°
5sin98°

20. Haitnure 3Ha4yenue BoIpaxkenus SIN49° - sin41°
5sin74°
21. Haiiute 3Ha4YeHue BbIpaskeHus €08 37° - cos53°

22. HaiinuTe 3HaueHMe BoIpaxeHus: | 2 sin 150 - cos 120°.

. St
81N — - COS —
23. Haiijure 3Ha4€HUE BBIPAKEHHS 12 12

5
\/§cos —~ —V3sin? —x

24. Haliiute 3Ha4€HNE BBIPAKEHUS
57r
V12cos” 7 V3.

St
V3 —V12sin> ==
26. Haitnute 3HaueHNe BbIpaXKEHUS 12

27. Haiizmre 3Hauenue soipaxenns — 2029”7 tg 817+ 31.
28. HailiquTe 3HaYueHue BBIPAKEHHUS

25. Haliute 3Ha4€HNE BBIPAKEHUS

24+/2 cos (—g) sin (—g) .
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4
 §in227° fsin’117°
23

29. Haiigure 3HaYeHMs BHIPAKEHUS Sin 256° + 1+ sin® 146°
30. Haiigure SINO, ecp cos & = 0,6 gy < a0 < 2.
50sin19° - cos 19°

31. HaiinuTe 3HaY€HHUE BBIPAXKECHUS . sin38°
35sin384°

32. Haiinute 3HaueHue BbIpaxkeHus  Sin24°
34sin406°

33. HaiiguTe 3HaueHue BopaxkeHns  Sin40°
21w

VT2 — \/28831n T

11x 11x
58in —— - cos ——.

35. Haiinure 3Ha4€HHUE BBIPAXKECHUS 12 12

RY/
2\/§c032 —_— — \/5.

36. Haiinure 3HaY€HHUE BBIPAXKECHUS

2\/_ 4\/3_’3111 —.

37. Haiinure 3HaY€HUE BBIPAXKECHUS

34. HaitaguTe 3Ha4eHUE BhIpAXKECHUS

I13 Ne 30

1) Hocrpotite rpaduk dynkim y = 2sin(x —7)
a) HaiimuTte o6nacth 3HaueHus PyHKIUN

0) IIpomexxyTku Bo3pacTaHusi QyHKIIUN

B) 3HadyeHHe (PyHKINUHU, €CIIM 3HAYCHHUE apryMeHTa ?
2) IMoctpoiite rpaduk GyHKINH y = cos=+ 1

a) Halinute nepuoja 3Toi pyHKIMH

0) Hymu pyskumm

B) 3HaueHUs apryMEHTa MPU KOTOPHIX (PYHKIUS MPUHUMAET 3HAYCHUS OOJIbIITHE
1.

3) Jlxeppu u3Mepui CBO€ apTepuanbHOe JaBieHue P (B MM PTyTH) CO BpEMEHEM U

P=105-20 cos 16'”‘

OoOHapyXwi1, YTo  QYHKIUSA L7 ", rnet> 10, npumepHo
COOTBETCTBYET €0 apTepUATbHOMY JABJIICHHI0O B MOMEHT BPEMEHH ¢ (B CEKYHJaX).
Haiinure naumenbiee 3aauenue ¢ 6ompine 10, ms koroporo P =100 .
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Tema « AprpyHKUHH

CnpaBounblii MmaTepua:

Sin(arcSina)=a tglarciga)=a
archn(— a)= —arcSina arctg(—a)=—arctga
Cos(arcCosa) =a ctg(arcctga)=a
arcCos(—a)= = — arcCosa arccig(—a)=n —arcciga
arcSinx + arcCosx = g- arctgx + arcctg = %

3apanuna aas JAKPENJICHHA:

1. Buiuucante (18 HEKOTOPHIX BHPAKEHHIT JHAYCHUA HE CYIECTRYIOT):

a) arcSinl ; 1) areCos0; o arcle N u) arcetg(—1);
0) arc.S';'u%; €) arfae[-% : K) arcig '::rl}- o) arcctg (“E);
3 1)
B) art-S:'n%; %) arcCos3: ) arcrgT_; ) armtg[_ﬁj'
; _i ; My p) arcctew.
r) arCan[—‘-;-_z_-]; 1) mch[ ﬁ]' M) WCFEE-

2. Bruucaure:
|
arcSin| - ﬁ —arcig J3 arelg [ = —] —arcclg NE]
2 5) V3

a ,.f{'m[ - E] arcC m{— %] + areSin g
2

a)

3. Buuscnnre:
a) C'ﬂr(m'r&%]; r) 10Cos{aretg /3); i) St'n[m'c'St'n%];
i) C'm{arcfm %]

6) arcC m[ Cos 3?#- ] ! K) arfSin[ Cos J—;—] :

¢) areSin(Sinx);

B) arc{'ox[(,'as(— E]] ) arcCos[Sr’mr]; 1) m'cCos[ Sin E]
3 3) ctglareg3): 6

4. Haitaure arcSiny , ecam arcCosx =

| Lh.|=1

5. Haiiaure arcigx , ecan arcClgx = 2

I13 Ne 32

|

1
sinx = —
1. Pemure ypaBHeHME 2



2. Pemute ypaBHeHUE

V2
COSX = —
3. 2

sinx =

4. Peminte ypaBHEHUE

sinx =

5. Pemnure ypaBHeHuUE

COSX =

6. Pemure ypaBHeHHE

siny = —

7. Pemnte ypaBHEHUE

COSX = —

8. Pemnre ypaBHeHue

sinx = —

9. Pemnte ypaBHeHUE

COSX

10. Pemute ypaBHeHHe

cosx

11. Pemure ypaBHEeHHE

sinx = —

1

COSX = —
2

|50 % S

| — 2

Qll\)l»—‘.[\)
N

|
S

IS

12. Pemnre ypaBHEHUE
1
cos2x = —.
13. PemuTe ypaBHeHHE 2
. V3
sin3x = —
14. Pemnte ypaBHEHUE 2
. 5x V2
sin— = ———
15. Pemne ypaBHEeHUE 4 2
Sx 1
Cos — = —=
16. PemuTte ypaBHeHHe 3 2,
1
clg2x = ——
17. Pemre ypaBHEHHE V3,
18. Pemmte ypaBHenue [83% = —1,
19. Pemmte ypaBHEHHWE, MPUBOJUMOE K KBaJPaTHOMY,

TPUTOHOMETPUUECKONU (PYHKITUU
20. Pemmre ypaBHEHHE,

TPUTOHOMETPUUECKON (PYHKITUH

cos’x — 4cosx +3 = 0_

MPUBOAMMOE K KBaJpaTHOMY,
sin’x + 1 = cosx

OTHOCHTCJIBHO

OTHOCHTCIIbHO

57



I13 Ne 33

1.I1o rpaduxy GyHKIMH ONPEIETUTh: a) 00JIaCTh onpeaesieHus] QYHKIUY;

0) obmacTh 3HaUYCeHMI (DYHKITMH; B) HAMOOJbIIICE M HANMEHbBIIICE 3HAUCHHUE

dbynkmun; 1) f(-1), f(5) f(-2), f(3); 1) 3Ha4eHUe X, Ipu Kotopom f(x)=3,

f(x)= -2, f(x)= 6.
#———++  2..Haiitu £ (8), f(-3), f(0), ecim f(x)=x*-10x.

% [a[ ] /\\U'Ir 3. Haiiti 0G1acTs onpenenenus pynknuu: f(x)=37- 3x,
] \/ 1T fix)= > f(x)=x2-7, f(x)=V/x.

5
Pv7

4. U3BecTHO, uTo f(X)=x>-4.Haliti 3Hauenue X, eciu f(x)= 0.

I13 Neo 34 ,
1.Hoctpouts rpaduk dpynxuun ¥ = ( +3)7 —1

2.Ha pucynke n3o00paxen rpapuk GyHKIHHA J(x) =kx+b. Haitmure / (—5)-

HaiiuTe 3HaueHne X, Ipu KOTOpoM J (x) =—13,5.
-11 .l_-" !
o
Iy ]_ >
3.Ha pUCYHKE n300paxEH rpaduk
fx)=-+a.
byHKIUH ( ) X Haiinnte f (_ 12) . Haiinure, pu KaKoOM

3HAYCHUH X 3HaueHue QyHkuu paBao 0,8.
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I13 Ne 35

1.Ha rpaduke wu3zo0pakeHa 3aBUCUMOCTh aTMoc(hepHOTO maBieHus (B
MUJUTAMETPAaX PTYTHOrOo CTO0A) OT BBICOTHI HAJ ypoBHEM Mops (B
kuioMeTpax). Onpenenute 1mo rpaduKy, Ha KakoOd BbICOTe aTtMochepHoe

napyieHue paBHo 260 MM pt. ct. OTBET AaiiTe B KUJIOMETpPax.

A
a0

T \

60
S{H)
)

300

,.']Ei]l][tllll'i.‘. MAL TV LT
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Bhicora., Kk

2.YcTaHOBHUTE COOTBETCTBHE MEXy rpadukamMu GyHKIUN U XapaKTepUCTUKAMU
aTux GyHKIUN Ha oTpe3ke [—1; 1].

I'PAOUKU

RY }
]
ol 1

=Y

A)
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b)
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XAPAKTEPUCTUKUA

1) ®yHKUMS TPUHUMAET OTPULIATENIBHOE 3HAUYCHHE B K101 TOUKe oTpe3ka [—1;

1].

2) @yHkuMs Bo3pactaeT Ha orpeske [—1; 1].

3) ®yHKUUS MPUHUMAET MOJIOKUTEIIBHOE 3HAYEHUE B KaXKIOW TOYKE OTpe3Ka

[-1; 1].
4) Oyukius yosiBaeT Ha oTpeske [—1; 1].

B Tabnuie nox kaxaoit OykBOM yKaKUTE COOTBETCTBYIOIINM HOMED.

1. OnpenenuTs, SBJISIETCS
A 2 S
bymxims . (x) = X7 4170+ X8I g6t/ eudTrOM.
2. OnpeienuTh, SIBJIICTCS
- P— 3 3 " . ~ .. ~r
bymxrmus © () = X7 1270 FXCOSY. yryoit/mendTHOI
X
=
3. OnpenenuTs, SBIsICTCS I PYHKITUSA SINXCOS X yTHON/HEYETHOM.
tgxctgx
4. OnpenenuTb, ABISETCS U QYHKIUSI X% uéTHOM/HEeYETHOIA.

JIn

JIN
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1.4
O0bem  mapamtenenunega ABCDA B C\Dipasen 9. Haiimute  o0bem
TpeyroibHoi mupamuasl ABCA|.

|
T
|
|
|
e e

2.7 JIBa pebpa mOpSIMOYroJbHOTO  HapalIeleInIe/a,
BBIXOJISIITUE W3 OHOW BepIHIMHBI, paBHBI 1, 2. OO0beM mapaienenumneaa paseH O.
Haiigure nomans ero noBEpXHOCTH.

-I'-I-I-I -I':
I
I
I
= ——
3.."- .I-'I-I-I-.-I-

JIBa pebpa mnpsIMOYroibHOTO Tapajuielienunega paBHbl 7 U 4, a 00BEM
napamnenenunena paed 140. Haligure 1momaas  MOBEPXHOCTH  3TOTO
napasuiesienunesa.

] (
LA ’
.d".-.-... I
R T LT
e -
4, 1 A

B MPAMOYTOJILHOM napauenenunene ABCDA,B,C\D, péopa AB, BCu

JararoHaiab 00koBoM rpaHu BC| paBHBI COOTBETCTBEHHO 7, 3 1 3V5. Haiinure 00béM
napamienenunena ABCDA,B,C\D;.

mn ¢

-—
-Il"__}.
Lt
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B IPSIMOYTOJILHOM napatenenunene ABCDAB,C\D; péoépa CD, CB n

nuaroHaiab CD; O0OKOBOM TpaHH pPaBHBI COOTBETCTBEHHO 2, 4 2 10'Haﬁz[HTe
miomaaes nopepxHoctu napasmienenunena ABCDAB,CiD;.

H_3__N9 37

N T

1. L
OcHOBaHMEM TMPAMOM  TPEYTrOJBbHOM TPHU3MBI  CIYXUT MPSIMOYTOJIbHBIN
TPEYTOJBHHK ¢ KaTeTaMu 6 u 8, 60KkoBoe pedpo paBHO 5. Halimure 00beM IIPU3MBI.

e
27T A

B ocHOBaHMM mpsiMOM TIPU3MBI JIEKUT MPSIMOYTOJIBHBIN TPEYTOJIbHHUK, OJUH W3

KAaTeTOB KOTOPOIO paBeH 2, a TMIIOTEHYy3a paBHA 53'Haﬁz{HTe 00BEM TMPU3MBI,
ecJIM €€ BBICOTA paBHa 3.

e
sL-="7 A

B ocHoBaHMM TpSMOM MPU3MBI JEKUT MPSMOYTOJIbHBIA TPEYrOJIbHUK, KaTEThl
KoToporo paBHbl 11 u 5. Halinure 00bEM pu3Mbl, eciii €€ BrIcOTa paBHa 4.

1. CTOpoHBI OCHOBAHHS MPABHIIBHOM IIECTHUYTOJILHON ITHPAMHUIBI
paBHBI 10, 6okoBBIC pebpa paBHbI 13. Halimure miomaas OOKOBOW IMOBEPXHOCTH
ATOW MUPAMU/IBL.
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OcHOBaHMEM TUpaMU[Ibl SIBISETCS MPAMOYTOJBHUK cO cTopoHamMu 3 u 4. Ee
00beM paBeH 16. Haitgute BHICOTY 3TOW MUPAMMUIBI.

KOTOpPOM paBHHI 1, a BbICOTA paBHA V3.

Haiimure o0beM mNpaBUIBLHON TPEYTrONBHOW MHUPAMHBI, CTOPOHBI OCHOBAHUS
5

4. 4

OcHoBaHueM TUpaMUIBI SBISETCS TPSIMOYTOJBHUK cO ctopoHamu 4 u 5. Ee
o6weM paBen 80. HalimuTe BbICOTY 3TOM TUpaMUIbI.

6v/3.

Haitaute 00beM mNpaBUIBLHOW TPEYroJbHOM MUPAMHJIbI, CTOPOHBI OCHOBAaHHS
KOTOPOM paBHBI 3, a BEICOTA PaBHA
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Haitaute 00bEM npaBuiIbHON YETHIPEXYTOIBLHON MTHUPAMU/JIBI, CTOPOHA OCHOBAHHMS
V17.

KOTOpOM paBHa 4, a 60KOBOE peOPO paBHO
A
B,

W
RH _"‘:}_{.
Iﬁl:-jy
7. i

B ocHoBanuum nupamunbl SABC nexuT nOpaBWiIbHBIA TpeyroiabHUuk ABC co
ctoponoit 10, a OokoBoe peOpo SA MEepHeHAUKYISIPHO  OCHOBAaHUIO U

paBHO 7V3. Haitnure 00béM mupamuasl SABC.

i
.
W
b .
", s .
H"‘-. L
. - l,'._ -
8. i
B TPEYroJabLHON nupamusie ABCD pébpa 4B, AC wn AD B3auMHO

neprneHauKysipabl. Haiinure o0bEM aToi nupamubl, eciiu AB =6, AC= 18 u AD =
8.

CTOpoHBI OCHOBAaHMS TPaBUJIBHOW TPEYTrOJbHONM NUpaMuibl paBHBI 16, a
OokoBeie pé6Opa paBHel 10. Haiigure miomank OOKOBOKM IOBEPXHOCTH 3STOM
UpaMUJIbIL.

I13 Ne 39
T
':-:-___I_ - - -
|
| e —— —— o
e e
1. =—-= (:'-—__ "
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Hanpl nBa 1wimMHApa. Paawmyc OCHOBaHHWSI W BBICOTA IMIEPBOTO  PAaBHBI
COOTBETCTBEHHO 2 U 6, a Broporo— 6 u 7. Bo ckompko pa3 o0BEM BTOPOTO
IAJIAHpa 0oJIbIIe 00hEMA ITepBOro?

2, T : --

Pannyc ocHoBaHus UIMHJIpaA paBeH 26, a ero odpa3ytomas paBHa 9. Ceuenue,
napajuielbHOE OCH LMJIMHAPA, YAAJIEHO OT HEe€ Ha paccTosiHue, paBHoe 24. Halinure
IJIOIIA/Ib 3TOTO CEUCHMUSI.

"o -

Janbl nBa 1uuiauHApa. Pamuyc OCHOBaHUST M BBICOTA IEPBOTO  PaBHBI
cooTBeTCTBEeHHO 4 U 18, a BTOporo— 2 u 3. Bo CKOJbKO pa3 miomiajab 00OKOBOMH
MOBEPXHOCTH TIEPBOr0 IMIIMHApPA OOJbINE TUIOMAAA OOKOBOM IMOBEPXHOCTH
BTOPOro?

I13 Ne 40

O6BEM koHyca paBeH 50x, a ero BeicoTa paBHa 6. Halimure paguyc ocHOBaHUS
KOHYCa.

O0bEM KoHYca paBeH 32. Uepe3 cepenrHy BbHICOTHI KOHYCa MPOBEACHA IIOCKOCTD,
napajienbHas ocHoBaHuio. Haiinure o0bEM KOHyca, OTCEKaeMOTo OT JaHHOTO
KOHYCa MPOBEAEHHOM TIIOCKOCTBIO.

65



Janbl nBa koHyca. Paguyc ocHoBaHMs U oOpa3yrolas MepBOro KOHyca paBHBI,
COOTBETCTBEHHO, 2 u 4, a BToporo— 6 u 8. Bo ckonpko pa3 miomnaas 00KOBOM
MOBEPXHOCTU BTOPOTO KOHYCa OOJIBINE IUIONIA I OOKOBOW MOBEPXHOCTH MTEPBOTO?

Jlanel nBa KoHyca. Pammyc ocHOBaHMS M BBICOTa IIEPBOTO KOHyCa paBHBI
COOTBETCTBEHHO 9 1 2, a BToporo — 3 u 3. Bo ckoJbKO pa3 00bEM IepBOro KoHyca

Ooibire 00bEMa BTOPOro?
I13 Ne 41

,f“” N

I'l o '.I ~ _-"'-.__I
[ S
y e

\,/

I[aHLI nBa 1apa ¢ paguycamu 5 u 1. Bo ckonbko pa3 miomiajab MOBEPXHOCTH
NEePBOTO I1apa OOJIbIIE MIIONIAJAN TOBEPXHOCTU BTOPOTO?

,f“” N

l.I.--" "'-.__
Jﬁ_::;fl
L

\ -/ Janbpl aBa mapa ¢ paguycamu 4 u 1. Bo

CKOJIBKO pa3 06’beM OoJtbIIero mapa 6osblne 00béMa Ipyroro?

/ \ =
] — =)
I[aHLI nBa mapa ¢ paauycamu 9 u 3. Bo ckombko pa3 1uomans MmoBepXHOCTH
OosbIero mapa 00blile IO U TOBEPXHOCTH MEHbBILIET0?

'|

.F-_-l'_-.ll_‘-\._
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I13 Ne 42

1. 3 Haiinute 0o0beM MHOrorpaHHukKa, HM300pa’keHHOIrO
Ha PUCYHKE (BCE IByrpaHHbIE YTIIbl MHOTOTPAHHUKA MPSMBIE).

2. Haiinure o00BeM IPOCTPAHCTBEHHOIO KpECTa,
M300paKEHHOT'0 Ha PUCYHKE M COCTaBJICHHOT'O M3 €IUHUYHBIX KyOOB.
)

2

3. ! Haitnute o00beM MHOTOrpaHHWKa, HW300paXEHHOrO0 Ha
pUCYHKE (BCE ABYTPAHHBIC YIJIbI IIPSIMBIE).

Haiinute o00beM MHOrOrpaHHHuKa, H300paKEHHOTO Ha

pucyHKe (Bce ABYTpaHHBIE YIJIbI IPSIMbBIE).
._1

7

3

fe———t ————
-
- T
5. ¢ 2 Haiinute o00beM MHOTOrpaHHHMKA, HW300paKEHHOrO0 Ha
pucyHKe (Bce ABYyTpaHHBIE YIJIbI IPSIMbBIE).
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6. 4 Haitnute o0beM MHOrorpaHHHKa, W300paXKEHHOro Ha
pHUCYHKE (BC€ JBYI'PAHHBIC YIJIbI IPSMBIE).

I13 Ne 43

1. Tpu uwmcna, cymMma KOTOpBIX paBHa 26, 00pa3ylOT TEOMETPUUYECKYIO
nporpeccuro. Ecinm mpubaBUTh K HUM COOTBETCTBEHHO 1, 6, M 3, TO moJrydyarcs
yucna, oopasymomue apudmernyeckyro nporpeccuto. Haiitu 3t yucna.

2.Cymma Tpex TMOJIOKUTEIbHBIX YHCET, COCTABISIOMIUX apUPMETHUECKYIO
nporpeccuro, paBHa 15. Eciau k 3TuM uuciaaM npuOaBUTh COOTBETCTBEHHO 1,4 1 19,
TO MOJYYUTCSA FeOMeTpUYecKast nporpeccusi. Hailtu 3T uncna.

3./lBa HeW3BECTHBIX 4YHCIAa U YUCIO 3 00pa3yloT apupmMeTHIecKyro
nporpeccuto. Eciaum yMEHbLIUTH BTOPOE€ U3 HEU3BECTHBIX Yucea Ha 6, TO
MOJIyYMBIIMECS YKclia OyIyT 00pa30BbIBaTh T€OMETPUUECKYIO Mporpeccuto. Haiitu
9TH YUCTIA.

4.]lBa HEW3BECTHHIX 4YHCIAa W 9YUCIO 4 00pa3ylT apupMeTHIECKyrO
nporpeccuto. Ecid yMEHbIIUTH BTOPOE W3 HEU3BECTHBIX 4YHCEN Ha §, TO
MOJTYYHMBIITHECS YHClIa OyIyT 00pa30BhIBAThH TEOMETPUUECKYIO TIporpeccuto. Haitu
3T YuCIa.

5. Tpu MOJIOKUTEIBHBIX YHCJIA, B3ATHIC B ONPEACICHHOM IOPSAKE, 00pa3yroT
apumeTrnyeckyro nporpeccuto. Ecnu cpennee u3 yucen yMEHbIIUTh B 3 pasa, TO B
TOM K€ MOpPSAKE MOJyunuTcs yObIBarolas reoMerpudeckas nporpeccus. Haitu ee
3HaAMEHATENb.

6. Tpy MOJIOKUTENBHBIX YHUCHA, B3STHIE B OMPENEICHHOM MOpPsSAKe, 00pa3yroT
apumeTniecKyto nporpeccuto. Ecinu cpenHee u3 4yucesl yMEHbIIUTH B 2 pa3a, TO B
TOM K€ MOPSAKE MOJIYYUTCS reoMeTpuueckas mporpeccus. Haiitu ee 3HameHaTeNb.

7. Haitnute cymmy 4ieHOB OECKOHEYHO YOBIBAIOIICH TIeoMeTpUUYecKOM

1
69 1? e 0T
IIPOIPECCUHU 0
[13 Ne 44
Bpruucnenne npon3BogHBIX
1 3 1 4 2
V==X —=X +x".
1. Haiigute mpon3BoHy0 QyHKITHH 3 4
6x° + 3x% — 6.

2. Haiijure mpou3BoaHy0 QyHKIHHK ¥
ay= (5x% + 6x) (347 + 2x).

y = (3x% 4 6x) (6x° —x).

3. Haiinute npou3BoaHYy0 (YHKITU

4. Haiimute mpou3BOIHYIO (GyHKIIMH
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Inx

y=—
5. Haiimute mpon3BoaHy0 PyHKITUN lgx
_ logs (x> —1)

6. Haiimute mpon3BoaHyt0 QyHKITNN logg(x?+ 1)
_ sinx+cos2x

y —=
7. Haitnute nmpou3BoHy0 QyHKIUH tgx
_ tgx+ctgdx
8. Haiinnte nponsBoaHy1o QyHKIMH cosx

Brruucnenne npon3BOAHBIX TPOU3BEACHUS
1. Halizute npou3BOAHYIO MPOU3BEACHUS Y = sinxIn.x.
2. HaiinuTe mpou3BOIHYIO TPOU3BEACHUS Y — cosxlgx.

2
3. HaiiguTe mpou3BogHYIO IPOM3BEIEHHS » (517 —6x+2)arccos7x.
1

y=2% —Inx.
4. HaiiauTte npou3BOJHYIO TPOU3BEICHUS X

3
= 3. Z1g(3x).
y > g(3x)

5. Haliiure npou3BOAHYIO NPOU3BEACHUS
6. HaiiuTe mpon3BOAHY IO MPOU3BEACHUS Y — vargxlogsyx.
7. Haiigute npou3BOAHYIO IPOU3BEAeHUs Y — vxetgrloggnx.
i (2 oA _
8. Haiiure Npou3BOHYIO IPOU3BEACHHS » sine(x” + 6x — 8x7) Ig(5x).
Belurciienre MpoU3BOAHBIX YaCTHOTO
x4 x—2
(v y - .
1. HaiiauTe npou3BOIHYIO YaCTHOTO X
2641
5 y= —2 .
2. Haiiiure npou3BoAHYO 4YaCTHOTO X
2 —1
. -}? pr— —3 N
3. Haiigure npon3BOAHYIO YaCTHOTO X
X 4+4x—35
Y=g
4. HaiiiuTte mpou3BOJHYIO YaCTHOTO X+
x> +x—6
yYE—"r3
5. Haitgute npou3BOIHYO YaCTHOTO X+
4337+ 3x+1
y= > .
6. Haiigure mpoM3BOIHYIO YaCTHOI'O X+ 6x+9
X —3xt 4+ 3x—1
y= > .
7. Haiigure mpoM3BOAHYIO YaCTHOIO = —2xt
I13 Ne 45
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1.HaiiguTte: a) Touku skcTpemMyma; 0) MAaKCUMyMbI; B) MUHUMYMBI; T') MHOXECTBO

3 >
sHavermit byrxmm Y =4 2V FXE3 a1 4]

2. Haitgure MPOMEXYTKHU BO3pacTaHUsA 51 yOBIBaHHUS

Py (1) = 35" =8 + 667+ 1.

3. Haininure HAnOOJIbIIIEE u HauMeHbIIIee 3HaUEHHUE
_ 3 2 _

GyHKIMHU Sx) = =20 =120 + 18x+3 otpeske [—1: 2.

4.
Ha pucynke wuzo0OpaxéH rpaduk (QyHKIMH, K KOTOPOMY IIPOBEIEHBI
KacaTelIbHbIE B YETHIPEX TOUKAX.

Hioxe YKa3aHbl 3HA4YCHUA HpOI/IBBO,Z[HOﬁ B JAdHHBIX TOYKax. HOJIBSyHCB
Fpa(I)I/IKOM, II0CTAaBBTC B COOTBCTCTBUC K&)K,Z[Oﬁ TOYKEC 3HAUCHHC HpOPIBBO,Z[HOﬁ B
HEeM.

TOYKU
A)K
B)L
B) M
)N
3HAUYEHNS [IPOU3BOJHOI

1)—4
2)3

2

3)3
4)—-0,5

3anmumuTe B OTBET HUQPHI, PACIOJIOKUB WX B TMOPSAKE, COOTBETCTBYIOIIEM
OyKBam:

A | b B r

I13 Ne 46
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1. lokaxure, yro F' (%) spnsercs
4

f(x) =37 +4-2°, F(x) =x° Yav2- T
nepBooGpasnoii / (X): ecom 2

2. Jlokaxwure, uro I (%) spnsercs
) XS 3 o)
f(x) =x*=3x45, Fx) = — — =x* +5x+6.

epBooGpasHoii J (%) ecrn 32

3. Jlokaxwure, uro I (%) spnsercs

_n,2 +3 _ 2 +1

nepBooGpazuoii / (X): ecm flx) =2e7 =27 1n2, F(x) =e™ —4-277 +3.

4. Jlokaxure, uro I (%) spnsercs

_ 2 _ 2 3

nepBoo6pasuoit / (X): econ flx)=e""—6In2-8%, Flx)=e"" —2.27 4.

S. lokaxwure, yro F' (%) spnsercs

Flx) = 6 cos 2x+1 N 3 sinx_z
nepBooGpasHoii (*), ecm ” 5 5 4 4
2x+1 x—2

F(x) = 3sin o —3cosx4

6. Jloxaxxurte, uro I (%) spnsercs

2 . x+6 4 3x+5
X) = —=sin — —cos ,
nepBooGpazuoii / (X): ecm f) 5 5 3 9
x+6 3x+5

F(x) =2cos *10 _4sin x9+ :

7. Jlokaxure, . yro F' (%) spnsercs
epBOOOpa3HO f(x), ecm f(x) = Insinx, F(x) = ctgx.

8. Jlokaxure, yro F' (%) spnsercs
nepBo0Opa3HOt F(x), ecm f(x) = —tg x, F(x) = Incosux.

I13 Ne 47

— 5 2
1. Haiinute nepBooOpasHyto (yHKIUU Jlx) = (2x —3x7)

Touky (—13 5).

" IPOXOIAINYHO 4Yepe3

43 .6
2. Haiiure meproobpasayio dysxmun / (¥) = (447 —3x7)

Touxy (33 4).

> TIPOXOAAIIYIO 4Y€PE3

— 33 -
3. Haitzure neprooGpastyto dysxrmm (1) =307 +2x—1

Touky (—2: 3).

* IPOXOIALIYIO Yepe3

_ 7.3
4. Haiinure mepBooOpa3Hyo (GyHKIIAN flx)=Tx" —x+3

Touky (—13 6).

' IPOXOAILYIO Yepes3

2
fl =2,

5. Haitnute mnepBooOpa3nyto (QyHKIHUH X

Touky (—5; 8).

IMPOXOAAIITYIH0 YCPE3
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6. Haitnute mepBooOpa3Hyo GyHKIIMU
Tquy(_1§ 3).

7. Haiimure mepBoobpasnyto dymkim / (%)

Tquy(_4§ 2).
8. Haiimute mepBooOpa3Hyro GyHKIAN
Tquy(_2§ 3).

flx) = 5x(x2 +4)

= 3x(2 —x%)

NPOXOJIAILYI0 Yepe3

' IPOXOJSIIYI0 Yepe3

' IPOXOJSIIYI0 4epe3

9. Halimute nepBooOpa3Hyo (QyHKIHUH J(x) =2(1+2x)(x=3), MIPOX OISO

yepes TOUKY (—10; 8).

I13 Ne 48

1. Haiigute IJIOIIA b burypsl,
MPSIMBIMU: Y = 2x, y=x 0<x <3

2. Haiigure IUIOIIAAb burypsi,
npsiMbiMu: Y = 2%, ¥y =3x, 0 <x <4

3. Haiigute IJIOIIA b burypsl,

npsiMbimu: Y = 2X+4, y=3x—-5, 0<x < 9.

4. Haiingure 101 /1b burypsi,

OTpaHUYECHHOU
OTPAHUYEHHOU
OTpaHUYECHHOU

OrpaHUYECHHOMN

mpsMbiMu: Y = OX— 7, y = —3x+6, —l <x <2

5. Haininure IJIOIIA b burypsl,

OTpaHUYECHHOU

NpsAMBIMHA: V = 10x—15, y=-5x+2, =3 <x<5.

I13 Ne 49

(20 + 3x%)dx.

\l\)

1. Beruuciaure 1

(3x% — 2x)dx.

—

2. Beruncnure 4
—1

/ (647 4+ 2x — 10)dx.

3. Beruuciaure -2
—1

f (6x% +2x — 10)dx.

4. Beruucioure -2
1

/ (7x* —3x+11)dx.
5. Boiuucnure —4

JBYMSI

JIBYMsI

JBYMSI

JBYMSI

JBYMSI
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3

/x(x —6)(4—x)dx.

6. Brrauciure 0
11

[(3)e

7. Beruuciure 7
2 2
1
f (x + —) dax.
X
8. Brraucnure |

4

/ (x —3v/x)dx

10. Brraucnure O

/ 4/ x+x)dx

11. Beruucnure 12

I13 Ne 50
1. Haiigure MJI01IA/1b (burypel, OrpaHUYEHHOU IpsAMON u
_ 2 -
nmapaGomoi; Y = X 2%, y=x+1.
2. Halipure Tromans durypsi, OTrpaHUYEHHON PAMOiA "
2 ~ J—
napaGounoit: ¥ = —¥ T 2%, y=—x—1.
I13 Ne 51

1.3agana QyHKUUS TpenesbHbIX H3AEPKEK f=2x"—2x+90 Haiitu
GYHKIMIO U3JIEP)KEK U BBIYMCIWTh M3ACPKKM Ha M3roToBiieHHWe 15 en. ToBapa.

Pemenue: HpI/I IMOMOIIM MHTCTPUPOBAHUSA HaXOZ[I/IM HU3CPIKKH Ha U3TOTOBJICHUA 15

1~ 2 3 s
{21’ —-2x-90%dv = L v xe —Qﬂr =3375(v.e)
ell. ToBapa 0 3 AP
Flx)= %.‘(3 ¥t _00x—C
OyHKIUA U3IEPKEK 31ECh 3
2. Ilycthb ft)= -3t +18t_ MIPOU3BOUTEIIEHOCTD Tpyaa. ONnpenenuTh

BBIPa0OTKY pabouero:
a) 3a BeCh pabouuii JIeHb;
0) 3a TpeTHuil 4ac paboThI;
B) 3a MIOCTIEAHUN Yac paboThl, €CIIM MPOAODKUTEIHLHOCTh pabodero JHS 6 4acoB;
I') IPOBECTH YIKOHOMUYECKHI aHaTN3 3aJa4H.
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Pemenne: Haxonum oOmiyto BbIpaOOTKY pabouero 3a Bech JIeHb (6 4YacoB):

I 5 b ! S 4]
O=[fdr=[(=3t" -180dr=(-" —%~) U=1ﬂ$ (v.e)
i 0 .
Onpenenum BBIPAOOTKY pabouero 3a TpeTui qac paboOTHI:

3: J. F 2 b 3
O=[f(dr=[(-3t" -18)dr=(—" - 917) X =26(1.e)
O-npezlenmv; BBIpaOOTKY  paboyero 3a  TMOCJIEAHMM  4Yac  pabOTHI:
6 ] b 7 4|6
0= /(@) =] (37 ~180)dr = (—* —92%) | =8 (r.e)

> >

BepositHo, paboTta yromuTenbHa U TpeOyeT OOJBIIOr0 HAMPSKEHUS, [OATOMY
K KOHILY JTHS najaeT IPOU3BOAUTENHLHOCTh Tpyna.

I13 Ne 52

1. Ha sx3ameHn BeiHeceHO 60 BomnpocoB, AHapel He Bblyun 3 u3 Hux. Haligure
BEPOSATHOCTh TOTO, YTO EMY MOMNAAETCS BBIyYEHHBIN BOIIPOC.

2. Mama BkirOYaeT TeaeBU30p. TeneBrU30p BKIIOYAECTCS HA CIIy4allHOM KaHaJe.
B 310 Bpems mo neBATH KaHamaM M3 COpOKa ITATH MOKa3bIBAlOT HOBOCTU. Haiinure
BEPOSATHOCTh TOT0, 4TO Mala nonazeT Ha KaHal, IJie¢ HOBOCTU HE UYT.

3.B ¢upme Takcu B maHHBIE MOMeHT cBOOOmHO 20 MammH: 10 4yepHBIX, 2
KENThIX U § 3eseHbIX. [0 BEI30BY Bhi€Xalsia OJJHA U3 MAIIUH, CIy4ailHO OKa3aBIIasics
OnvKe BCEro K 3akazumiie. Haiiaure BEpOSATHOCTh TOTO, YTO K HEW MPHUEET 3eJICHOE
TaKCH.

4. Ha tapenke 16 nupoxkoB: 7 ¢ pwiOOH, 5 ¢ BapeHbeM W 4 ¢ BumiHeu. HOmns
HayTraJl BbIOMpaeT ouH Nupoxok. Haiiaure BeposSTHOCTh TOTO, UYTO OH OKaXETCS C
BUIIIHEN.

5. Ponutenbckuidi komuTeT 3akynui 30 ma3noB Ay MOJAPKOB JETSAM  Ha
OKOHYaHHME Y4eOHOro roja, U3 HUX 12 c KapTUHKAMH H3BECTHBIX XYJOKHHUKOB U
18 ¢ uzob6pakeHusiMu KUBOTHBIX. [Tomapku pacnpenenstoTcs: ciydaiiHbIM 00pa3oM.
Haiigure BeposTHOCTB TOTO, 4TO BOBE OCTaHETCS A3l C )KUBOTHBIM.

6. B cnyuaiiHoM skcnepuMeHTe OpocaroT JBe UrpaidbHbie KocTu. Haligute
BEPOSITHOCTh TOTO, YTO B CYMME BBINAJET & 0UKOB. Pe3ynbTaT OKpyTiuTe 10 COTHIX.

7. B ciy4ailHOM DJKCIIEpUMEHTE CHUMMETPUYHYI0 MOHETY OpOCalOT JIBaXKIIbI.
Haiigure BEposSTHOCTH TOTO, YTO OPEJT BBINIAJET POBHO OJIUH Pa3s.

8. B yuemnuonare no ruMHacTuke ydacTtByioT 20 crnoptcMeHok: 8 u3 Poccuu, 7
n3 CHIA, ocransHpie — u3 Kuras. [lopsaok, B KOTOPOM BBICTYyHAalOT TMMHACTKH,
ompenensiercss kpebueM. HaliauTe BEpOATHOCTH TOro, YTO CIOPTCMEHKA,
BBICTYyIAOIIas EpBOM, okaxkercs u3 Kurasi.

9.B cpennem u3 1000 camoBhIX HACOCOB, MNOCTYIUBIIMX B NOPOAAKY, I
noarekaror. Haiinure BEpOATHOCTH TOTO, YTO OJUH CIy4YaHO BBIOpPAHHBIA ISt
KOHTPOJISl HACOC HE MOATEKAET.
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10. ®abpuka BeimyckaeT cyMkd. B cpeanem Ha 100 KadyeCTBEHHBIX CYMOK
MPUXOIUTCS BOCEMb CYMOK CO CKPBITHIMH JedekTamu. Haliqute BEposSTHOCTh TOTO,
YTO KYIUIEHHAs] CyMKa OKQKETC KAY€CTBEHHOU. Pe3ynbTaT OKpyriauTe 10 COTHIX.

11. B copeBHOBaHUSIX MO TOJKAHHUIO SJApa Y4YacTBYIOT 4 CHOpPTCMEHa U3
OunnsgHauUd, 7 cnoprcMeHoB u3 Jlanum, 9 crnopremenoB w3 IlBenun u 5 — us
Hopgseruu. [Topsimok, B KOTOPOM BBICTYHAIOT CIIOPTCMEHBI, OTIPEIEIISETCS KPeOrueM.
Haiinure BEpOATHOCTH TOrO, 4YTO CHOPTCMEH, KOTOPBIM BBICTYNAET IOCIJIEIHUM,
okaxercs u3 [lIBennu.

12. Hayunas xoHdepeHmuss npoBoautcs B 5 aHed. Bcero 3ammanupoBaHo 75
JOKJIaJIOB — TE€pPBbIE TPU AHA MO 17 NOKIan0OB, OCTalIbHBIE PACIIPEAEIEHBI TOPOBHY
MEXKJy YETBEPTbIM M TMAThIM JHAMHU. llopsimok [OKIAamoB  ompenenseTcs
xepeObéBkor. KakoBa BeposiTHOCTb, 4TO Jokidan mpodeccopa M. okaxkercs
3arIaHUPOBAHHBIM Ha MOCAEAHUI 1eHb KOH(PEPEHIIH?

13. Konkypc wucnonnuteneid mnpoBoauTcs B 5 paHel. Bcero 3asBineno 80
BBICTYIUJIEHUI — IO OJIHOMY OT KaXKJI0M cTpaHbl. B mepBblii eHb 8 BBICTYIUJICHUH,
OCTaJIbHBIE PACOPEACIIEHbl MOPOBHY MEXIY OCTaBIIUMUCS JHIMHU. [lopsamok
BBICTYIUICHUN omlpenensieTcs epeObEBKoii. KakoBa BEpOSATHOCTH, UTO BBICTYILJICHUE
npeacTaBuTessi Poccum cocTOUTCS B TPETUI JIEHb KOHKYpca?

14. Ha cemunap mpuexanu 3 ydensix u3 Hopserum, 3 u3z Poccunm u 4 wu3
Wcnanuu. [lopsinok qokianoB omnpenensercs xkepeObeéBkoil. Halinre BeposTHOCTH
TOT0, YTO BOCBMBIM OKa)KETCS AOKJIaJ yueHoro u3 Poccun.

15. [lepen HawamoM mepBOro Typa YEeMMHOHATa MO OAaJMUHTOHY YYaCTHUKOB
pa3OMBaIOT Ha UIPOBBIE Maphl CIyYAHBIM 00pa30M C MOMOIIBIO Xpebus. Beero B
YeMIIMOHaTe y4acTByeT 26 0aJMUHTOHUCTOB, CpeAN KOTOPBIX 10 cropTCMEHOB H3
Poccuu, B Tom uucne Pycnan OpiioB. Halimure BEpOSITHOCTH TOTO, UTO B NEPBOM
Type Pycnan OpiioB Oyaer urpath ¢ KakuM-1u00 6aIMUHTOHUCTOM U3 Poccum.

16. B cOopHuke OwmieroB 1o Owonorum Bcero 55 OwmieroB, B 11 W3 HEX
BCTpEYaeTcsl BOMpoC Mo OoraHuke. Haiiaure BEpOSTHOCTH TOTO, YTO B CIy4YalHO
BBEIOPAHHOM Ha dK3aMeHe OMIIeTe MIKOJIBHUKY JTOCTAHETCS BOIPOC MO OOTaHUKE.

17. B cOopHuke OmieToB IO MaTeMaThke Bcero 25 OwmnetoB, B 10 u3 HuX
BCTPEUYAECTCS BOIMPOC MO HEpaBeHCTBaM. Haigute BEpOSITHOCTh TOrO, 4YTO B
CITy4aiiHO BHIOPAaHHOM Ha dK3aMeHe OWJIeTe IMIKOJBbHUKY HE JTOCTAHETCS BOMpOCa IO
HEPABCHCTBAM.

18. Ha yemnmoHnaTe mo mpepKKaMm B BOAY BBICTYNAKOT 25 CHOPTCMEHOB, CpeIu
HUX 8 mpbIryHOB M3 Poccum u 9 npeirynoB u3 [laparBas. Ilopsnok BbICTYIIEHUN
onpenaensieTcss kepeObéBKoi. HaiiauTe BEepOSATHOCTH TOr0, YTO IMIECTHIM OyIeT
BBICTYIIATh NpbITYH U3 [laparsas.

19. Bacs, Ilers, Kons u JI€ma Opocunu kxpeOuii — KOMy HauyMHATh HTDY.
Haiingute BepOSTHOCTH TOTO, UTO HAYMHATH UTPY J0JKEeH OyaeT llets.

20. B yemmnmonare mupa y4acTByioT 16 komana. C MOMOIIBIO KPEOHS X HYKHO
pa3fgenuTh HA 4YEThIpE TPYNIIBI MO YEThIpe KOMAaHAbl B KaxJaou. B smuke
BIEPEMEIIIKY JIEKAT KAPTOUKH C HOMEPAMHU TPYIII:

1,1,1,1,2,2,2,2,3,3,3,3,4,4,4, 4.
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KanuTanel KOMaHJ TSHYT IO OAHOM KapTouke. KakoBa BEpOATHOCTH TOTO, YTO
KomaHj1a Poccun oka)keTcst BO BTOpOM rpyrre?

21. Ha xnaBuatype tenedona 10 mudp, ot 0 mo 9. KakoBa BeposSTHOCTH TOTO,
YTO CIy4aliHO Haxkartas nudpa Oyaet 4éTHOH?

22. KakoBa BEpOSITHOCTb TOTO, YTO CIy4ailHO BRIOpAHHOE HATYPATHHOE YUCIIO OT
10 no 19 nenutcs Ha Tpu?

23. B rpynme TypuctoB 5 yenoBek. C MOMOIIBIO KpeOrsi OHU BBIOMPAIOT JIBYX
YEJIOBEK, KOTOPHIE JOJUKHBI MATH B CEJIO0 B MaraswH 3a Opoaykramu. Typuct A.
X0Tea Obl CXOUTh B Mara3uH, HO OH MOAYMHsETCS Xpeduto. KakoBa BeposSTHOCTh
TOTO, UTO A. TIONIET B MarasuH?

24, [lepen nHauvamoM (yTOONIBHOTO MaTya CyJZbsi OpocaeT MOHETKY, 4YTOOBI
ONPENEIINTh, KaKkasi U3 KOMaHJ HAa4HET urpy ¢ msauoM. Komanna «@u3uk» urpaer
TPU Marya ¢ pa3HbIMM KOMaHaaMmu. HaliiuTe BEpOATHOCTh TOr0, UTO B 3TUX UIPax
«Dusuk» BEIUTpAET KpeOuil pOBHO JBa pa3a.

25. UrpanpHbiii KyOuk OpocaroT aBakapl. CKOJBKO 2JIEMEHTAapHBIX HMCXOIO0B
OTIBITA OJIATOTPUSITCTBYIOT COOBITHIO «A = CyMMa OYKOB paBHa 5»?

26. Ha poxk-(dectrBasie BBICTYMAIOT TPYMIBl— [0 OJHOW OT KaXIOW u3
3asBICHHBIX cTpaH. [lopsaok BBICTyIUIGHHS ompenensercs xpedbuem. Kaxosa
BEPOSITHOCTh TOTO, 4TO rpymma u3 JlaHuu OyaeT BBICTYMaTh MOCIE TPYIIBI U3
[IBeru u nocae rpynnsl 13 Hoperun? Pe3ynpTaT OKpYyIJIMTE 10 COTHIX.

27. B Hexotopom ropoae u3 5000 mosBUBIIMXCS Ha CBET MuafeHIEB 2512
MajpyuMKOB. Haliiute 4actoTy poXKIEHMS JEBOYEK B 3TOM ropojne. Pesymbrar
OKPYTJIUTE JI0 THICSTYHBIX.

28. Ha 6opty camoné€ra 12 MecT psiioM C 3amacHbIMU BhIXOJaMu M 18 mecT 3a
NEPEropoJIKaMu, pasleNsiomuMu  caloHbl. OcTanabHble MecTa HEYyAOOHBI IS
naccakupa BbICOKOro pocra. [laccaxkup B. Beicokoro pocra. Haliiure BeposiTHOCTb
TOTO, 9YTO Ha PErucTpalud TpU CIy4aiiHOM BBIOOpE MecTa maccaxupy B.
JOCTaHeTCs YI00HOe MeCTO, ecliid Bcero B camonére 300 mecT.

29. Ha onumnuaze B By3€ YYaCTHHUKOB PacCa)KMBAIOT MO TPEM ayauTopusim. B
nepBbIX JBYX 1o 120 yenoBek, OCTaBIIMXCS MPOBOSAT B 3aMacHYIO ayJAUTOPUIO B
apyrom kopiryce. [lpu moacuére BBISCHHIIOCH, YTO Bcero Obuto 250 y4acTHUKOB.
Haiimure BEpOATHOCTH, TOTO, YTO CIIyYaHO BBIOPAHHBIA YYaCTHUK TMHCAI
OJIMMIIMAJY B 3aMaCHOM ayIUTOPUHU.

30. B rpynmnie typuctoB 30 uenoBek. X BepTONETOM B HECKOJIBKO MPUEMOB
3a0pachIBalOT B TPYAHOJOCTYIHBIM paiioH mo 6 denoBek 3a peric. [lopsmok, B
KOTOPOM BEPTOJIET NMEPEBO3UT TYPUCTOB, cilyyacH. Haliqure BEpOSITHOCTh TOTO, UTO
TypucT I1. HONETUT EPBBIM PEUCOM BEPTOJIETA.

31. BepostHOCTh TOro, 4Tto HOBBIM DVD-npourpeiBaresib B TEYEHUE TOja
MOCTYNIUT B TrapaHTUiHBIA peMoHT, paBHa 0,045. B Hekotopom ropone u3z 1000
npoaanHbix DVD-mpourpeiBatesieil B T€YEHUE TOJa B TAPAHTUHHYIO MAaCTEPCKYIO
noctynuia 51 mryka. Ha ckolbKO oTiIMYaeTcs 4acToTa COOBITHS «rapaHTUHHBIN
PEMOHT» OT €r0 BEPOSITHOCTU B 3TOM ropoze?

32. B kapmane y Mummn Ob1710 4eTbipe KOH(EThl — «[ puibsiky», «bemoukay,
«KopoBka» u «Jlactouka», a TaxKe KIOYM OT KBapTUpPHl. BeiHnMas kmoun, Muma
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CIyyallHO BBIDOHMJI M3 KapMaHa oJHy KoH(eTy. HaliauTe BeposSTHOCTH TOTO, UTO
noTepsiach KoHpera « [ puimbsky.

33. Mexanuveckue Yachl C JABEHAAIATHYACOBBIM IH(epOIaToM B KaKOH-TO
MOMEHT CJIOMAJKCh U NIepecTanu XoauTh. Haiigure BEposITHOCTh TOTO, YTO YacoBas
CTpEeJKa 3aCThlIa, TOCTUTHYB OTMETKH 10, HO HE 10U 10 OTMETKH 1 yac.

34. B knacce yuutcs 21 yenosek. Cpeau Hux ase nojapyru: Ans u Huna. Knacc
Cly4ailHBIM 0O0pa3oM Jenar Ha 7 Tpynmn, mo 3 yenoBeka B Kaxao. Haitu
BEPOSATHOCTH TOTO. 4TO AHA U HUHA OKa)XyTCs B OJTHOM TPYIIIIE.

35. B xopoOke BmepeMemniky JjexaT 4YalHble MaKeTHKU C YEPHBIM M 3eJIEHBIM
YyaeM, OJIMHAKOBbIE Ha BUJ, MPUUYEM MAKETUKOB ¢ YEPHBIM 4yaeM B 19 pa3 Ooublie,
YeM MMaKeTUKOB ¢ 3eI€HbIM. HaiinuTe BeposSTHOCTh TOTO, YTO CIIy4YaiiHO BHIOpAHHBIN
U3 3TON KOPOOKU MAKETUK OKAXKETCS MAKETUKOM C 3€JIEHBIM YaeM.

36. Haiiqute BepOSTHOCTh TOTO, YTO CIy4YallHO BBIOpAHHOE TPEX3HAYHOE YHCIIO
nenurtcs Ha 49.

37. U3 xaxnpix 100 naMmouek, MOCTYyMawIIMX B MPOJAXKYy, B CpelHeM 3
HeucrnpaBHbl. KakoBa BEpOSITHOCTH TOTO, YTO CIAy4YailHO BBIOpaHHAsh B Mara3mHe
JIAMIIOYKA OKaXKETCsI UCIIPaBHOM?

38. B smuke HaxomsaTcs 4€pHbIE W Oenble MIaphl, MpU4YEM 4Y€pHBIX B 4 pasza
Oombie, yem Oenbix. M3 smuka cimydaiftHpIM 00pa3om qoctanu oauH map. Haigure
BEPOATHOCTH TOTO, UTO OH OyAeT OeNbIM.

39. V Butu B Konuiike JexuT 12 pyonéBnix, 6 1ByXpyOs€BbIX, 4 NATUPYOIEBBIX
u 3 aecaTupyOnEBbIX MOHETHl. BUTS Hayran qocTaér U3 KOMUIKU OJHY MOHETY.
Haiingute BEposSITHOCTH TOTO, YTO OCTABIIASICS B KOMUJIKE CyMMa cocTaBuT Ooiiee 70
pyouteii.

40. U3 500 cemsan dacomu B cpeanem 125 He BcxonmsaT. KakoBa BeposITHOCTh
TOT0, YTO CJIy4aliHO BbIOpaHHOE ceMs (pacosin B3OUAET?

41.Y 6abymku 10 vamiex: 4 ¢ KpacCHBIMH IIBETaMH, OCTaJbHBIC C CHHHMH.
babymka HanmBaeT 4ail B ciy4ailHO BbIOpaHHYyIO0 damky. Haiinure BepoSTHOCTH
TOTO, YTO 3TO OYyJIET YalllKa C CHAHUMH I[BETAMHU.

I13 Ne 53

1. Eciit rpocemeiictep A. urpaeTt OeiabpIMH, TO OH BBEIUTPHIBAET Y TPOCCMENCTEpa
b. ¢ BeposarHocTeio 0,52. Eciin A. urpaetr 4yepHbIMU, TO A. BBIUTPBIBAET y b. C
BeposTHOCTHIO 0,3. I'poccmerictepsl A. 1 b. UrparoT aBe napTvuu, MPUYEM BO BTOPOM
napTUu MeHstoT uBeT (uryp. Haiinmure BeposiTHOCTH TOro, 4To A. BhIMIpaeT oda
pa3sa.

2. BepossTHOCTh TOro, 4TO B CIy4YailHbIi MOMEHT BPEMEHH TeMIlepaTypa Tena
3JI0pOBOTO 4YEJIOBEKAa OKaxkercss Hmwke ueMm 36,8 °C, pasna 0,81. Haiigute
BEPOSITHOCTh TOTO, YTO B CIy4allHbII MOMEHT BPEMEHH Yy 370POBOr0 YEJIOBEKa
Temneparypa okaxercs 36,8 °C unu Bblle.

3. UrpanbHyr0 KOCTh ¢ 6 rpaHsMu OpocaroT aBaxabl. Haiinure BEpOSTHOCTH
TOT0, YTO XOTs OBbI pa3 BBINIATO YHCIIO0, OOJbIIEee 3.
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4. BeposTHOCTH TOr0, YTO HOBAs IIAPUKOBAas PydKa MUUIET IUIOXO MM BOBCE HE
numet, paBHa 0,21. [Moxynarens, He Tsasa, Oep€T OMHY MIAPUKOBYIO PYUKY H3
KopoOkwu. Haiiute BeposSTHOCTH TOTO, YTO AT PyYKa MUIIET XOPOIIIO.

S. bUaTinoOHUCT TATH pa3 CTpENseT MO MUIICHSM. BeposSTHOCTH MOIanaHus B
MUILIEHb MOpH OJHOM BbIcTpene paBHa (,8. Haiinure BepoOsSITHOCTH TOTO, 4TO
OWATIIOHUCT TIEPBBIE TPU pasza MOMaJ B MUIICHH, a MOCICIHUE JBA MPOMAXHYJICS.
Pe3ynbTaT OKpyTauTe 10 COTHIX.

6. /Iee ¢daOpuku BBITYCKAIOT OJWHAKOBBIE CTEKJIA JJI1 aBTOMOOWJIBHBIX (ap.
[lepBas ¢abpuka Bbimyckaet 45% 3Tux crekon, Bropas — 55%. [lepBas dabpuka
BbINycKkaeT 3% OpakoBaHHBIX CTEKOJ, a BTopas — 1%. Haiinure BeposSsTHOCTH TOTO,
YTO CIy4alHO KYTUICHHOE B Mara3uHe CTEKJIO OKaKeTCsi OpaKOBAHHBIM.

7. Ha sk3aMeHe 10 reOMETpUr WIKOJIBHUKY JOCTAETCS OAUH BONPOC M3 CIUCKA
HK3aMEHAI[MOHHBIX BOIIPOCOB. BEpOSTHOCTH TOro, 4TO 3TO BOIPOC HA TEMY
«BrucanHas okpyKHOCTb», paBHa 0,2. BepoATHOCTh TOTO, YTO 3TO BONPOC HA TEMY
«ITapannenorpammy», paBia 0,15. BorpocoB, KOTOpble OJHOBPEMEHHO OTHOCSTCS K
TUM JIBYM TemaM, HeT. Haliiute BEpOATHOCTh TOTO, UTO HA HK3aMEHE HIKOJIbHUKY
JIOCTAHETCS BOMPOC MO OJHOM U3 ATUX JABYX TEM.

8. B ToproBom 11eHTpe 1Ba OMHAKOBBIX aBTOMAaTa MpoaaioT kode. BeposTHOCTH
TOT0, YTO K KOHITY JTHS B aBTOMaTe 3aKOHYUTCS Kode, paBHa 0,3. BeposTHOCTH TOTO,
4T0 Ko(he 3aKOHUUTCS B 000UX aBTOMarax, paBHa 0,12. Haiinure BeposITHOCTh TOTO,
YTO K KOHILY JHS KOo(he ocTaHeTcsi B 000MX aBTOMaTax.

9. B Mara3zuHe cToAT ABa IIATEXHBIX aBTOMaTa. KaxkIblil 3 HUX MOMXKET OBbITh
HeucnpaseH ¢ BeposiTHOcThio 0,05 HezaBUCMMO OT npyroro aBromara. Halinure
BEPOSITHOCTh TOTO, YTO XOTs ObI OJJMH aBTOMAT UCIIPABEH.

10. [Tomemenue ocpemaercss (oHapém ¢ aByMsa Jjgamnamu. BeposTHOCTb
Neperopanys Jlaminsl B TeueHue rojaa pasHa 0,3. Haliiure BEpOSATHOCTh TOTO, 4TO B
TEYEHUE TOoa XOTs OBl OJTHA JJaMIIa HE TIEPETOPHT.

11. BepoATHOCTH TOTO, YTO HOBBIN JIEKTPUUECKUA YAWHUK MPOCITYKHUT OOJIbIIIEe
rona, pasHa 0,97. BeposSTHOCTh TOTO, UTO OH MPOCIYKHUT OOJIbIIIE ABYX JIET, paBHA
0,89. Haiinmute BeposITHOCTh TOTO, YTO OH MPOCITY)KUT MEHBIIE ABYX JIET, HO OOJBIIE
roja.

12. KoBOo#i JI>koH momamaer B MyXy Ha CTeHe ¢ BepositHOocThio 0,9, ecnu
CTpensieT U3 IPUCTPEITHHOrO peBosbBepa. Ecmm  [xoH  cTpemsier  u3
HEMPUCTPESHHOTO PEBOJIBBEPA, TO OH MOMANaeT B MyxXy ¢ BeposATHOCThIO 0,2. Ha
crone Jexxutr 10 peBoJIbBEpPOB, M3 HUX TOJIbKO 4 mpuctpensHabie. KoB6oit J[>xoH
BUJIUT HA CTEHE MyXy, HayJady XBaTaeT IEpBbIA NOMNAaBLIMKCS PEBOJBBEP U
crpenser B Myxy. Halinure BepoATHOCTh TOTO, 4TO JI>KOH NMPOMaxHETCH.

13. Arpodupma 3akynaeT KypuHbIe fiflla B ABYX JOMallHUX xo3sicTBax. 40%
AL U3 TIEPBOTO XO35MCTBA — SIMIA BBICIIEN KAaTETOPUU, a U3 BTOPOIO XO35MCTBA —
20% smir BwICHIEH KaTeropuu. Bcero BbICHIyO KaTeroputo monydaeT 35% swil.
Haiinmure BEpOATHOCTH TOTO, YTO SHI0, KYIJICHHOE Y 3TOW arpoupMbl, OKaKeTCs
13 IIEPBOr0 XO34MCTBA.

14. [Ipu apTunnepuiickoil cTpenb0e aBTOMAaTHYECKass CHUCTeMa JelaeT BBICTPEI
no uenud. Eciau 1enb HE YHUUTOXKEHA, TO CUCTEMa JENAaeT MOBTOPHBINA BBICTPEIL.
BreicTpensl TOBTOpPSIFOTCS 10 TeX TOp, TOKa Iedh He OyJeT YHUYTOXKEHA.
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BeposiTHOCTh YHUUTOXKEHUS HEKOTOPOU 1IeJIU TIPU MEepBOM BhICTpesie paBHa 0,4, a
npu Kaxaom nocienyromeM — 0,6. CKOIbKO BBICTPEIIOB MOTPEOYETCSA I TOTO,
YTOOBI BEPOATHOCTh YHUUTOXKEHUS 11eu Obuta He MeHnee 0,987

B omeeme ykasicume naumenvuiee HeoOX00UMoe KOAUUECHBO BbICIPEIOS.

15. UtoOB1 mpoiTH B CIACAYIOMMA KPYT COPEBHOBaHWM, (PyTOOJBHONW KOMAaHJE
HY’)KHO HaOpaTh XOTs Obl 4 Oouka B ABYX Wrpax. Ecim KoMmaHIa BBIMTPBHIBAET, OHA
noiaydaer 3 oyka, B ciydyae HUYbed — | ouko, eciu mpourpeiBaeT — ( OYKOB.
Haiinutre BepOSTHOCTH TOrO, YTO KOMAaHAE YAACTCS BBIUTH B CIEAYIOIIUNA KPYT
copeBHOBaHMI. (CUwWTaiiTe, 4TO B KaXJOM HUIPE BEPOSITHOCTH BBIMIPHIIIA U
MPOUTPHIIIA OJIMHAKOBHI U paBHbI ,4.

16. ITpu M3roToBIEHNN NOAUIUITHUKOB JUAMETPOM 67 MM BEPOATHOCTH TOT'O, YTO
nraMeTp OyAeT OTIMYaThCs OT 3aaHHOro He OosbIe, uem Ha 0,01 MM, paBHa 0,965.
Haiimure BeposSTHOCTH TOTO, YTO CIyYalHBIA MOJIIUIHUK OyJE€T UMETh JTUAMETP
MeHbIIe yeM 66,99 MM uau 6oibiie yem 67,01 Mm.

17. BeposaTHOCTB TOTO, YTO HAa TECTHPOBAHUU MO Onojoruu ydammiicss O. BEpHO
pemmt 6onbiie 11 3amad, paBHa 0,67. Bepostaocts Toro, uto O. BEepHO pemuT
oonwsme 10 3amau, pasua 0,74. Haiigute BeposiTHOCTH TOTO, uTO O. BEPHO pEUIUT
poBHO 11 3agauy.

18. YtoObl mOCTYNUTh B MHCTUTYT Ha CIEUUATBHOCTh «JIMHTBUCTHKAY,
abuTypueHT nomkeH HaOpath Ha EI'D He MeHee 70 0ayioB MO KaXJAOMYy U3 TPEX

NPEIMETOB — MAaTeMaTHKa, PYCCKUH S3bIK W HMHOCTPAHHBIM s3BIK. YUTOOBI
MOCTYIIUTh Ha CIIeNUaIbHOCTh « KoMMepIus», Hy)kHO HaOpaTh He MeHee 70 OayutoB
M0 KaKIOMYy U3 TpEX TMPEeAMETOB— MaTeMaTHKa, pPYCCKUHA S3BIK U
0011leCTBO3HAHUE.

BepositHocTh TOrO, uTO abutypueHT 3. moJyduT He MeHee 70 OaIoB MO
MaremaTtuke, paBHa 0,6, mo pycckoMy si3biky — 0,8, 10 MHOCTPaHHOMY SI3BIKY —
0,7 u o o6mmecTBo3Hanuio — 0,5.

Haiimure BeposSTHOCTH TOTO, YTO 3. CMOXKET MOCTYIUTh XOTS Obl HAa OAHY W3
JBYX YIOMSIHYTBIX CTICIIHAIBHOCTEH.

19. Ha ¢abpuke xepamudeckoit mocynbl 10% mpou3BenEHHBIX TapeIOK UMEIOT
nedexr. I[lpm koHTpone kadecTBa NpoAyKiuu BeisBIsieTcs 80% medexTHbIX
Tapenok. OcTajabHbIE TAPEJIKU MOCTYIAOT B Npojaxy. Hailaute BeposiTHOCTh TOTO,
4YTO ClIy4yallHO BhIOpaHHas MpPH MOKYIKE Tapeiaka He uMeeT AedekToB. Pesynbrar
OKPYTJIUTE JI0 COTHIX.

20. B marazune Tpu mnpoaaBna. Kaxaplii M3 HUX 3aHAT C KIUEHTOM C
BeposiTHocThIO 0,3. Haiiaute BeposSTHOCTh TOT0, YTO B CIIyHYailHBIA MOMEHT BPEMEHU
BCE TpHU MpOJABIA 3aHATHl OJHOBPEMEHHO (CUMTAMTE, YTO KIUEHTHI 3aXOIAT
HE3aBUCUMO JIPYT OT JIpyra).

21.Ilo om3eiBam mnokymnareneit MBan IBaHOBHY OIlGHMJT HaAEXKHOCTh JBYX
WHTEPHET-MarasuHoB. BeposSTHOCTh TOro, YTO HYXHBI TOBap JOCTAaBAT W3
MarazuHa A, paBHa 0,8. BeposiTHOCTh TOro, 4TO 3TOT TOBAap JOCTaBSIT U3 Mara3uHa
b, paBua 0,9. MBan BaHOBMY 3aKka3ajn ToBap cpa3y B obomx marazmHax. Cuunras,
YTO WMHTEPHET-Mara3uHpl padOTAIOT HE3aBUCUMO JApyr OT Jpyra, HaWauTe
BEPOSTHOCTh TOT'O, YTO HU OJIMH Mara3uH HE JIOCTaBUT TOBap.
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22. U3 paifoHHOTO 1IEHTpa B JIEPEBHIO €KETHEBHO XOIUT aBTOOYyC. BeposTHOCTH
TOT0, YTO B IIOHEJCIBHHK B aBTOOyce OKa)keTcs MeHbIe 20 maccakhpoB, paBHA
0,94. BeposTHOCTH TOr0, YTO OKaXXeTcsa MeHble 15 maccaxupoB, paBHa 0,56.
HaiinuTe BeposSTHOCTH TOTO, YTO YHCIIO IAacCaXupoB Oyaer ot 15 1o 19.

23. Ilepen HauanoM BOJEHOOIHLHOTO MaT4a KaNMUTaHBI KOMAaHI TSHYT YE€CTHBIN
XKpeOwuii, yTOObI ONMpeNeNnnTh, Kakas W3 KOMaHJ HAa4HET urpy ¢ msaoM. Komanma
«Cratop» mo odepenu urpaer ¢ komanmamu «Portopy», «Motop» u «Craptep».
Haiinure BeposiTHOCTh TOro, uto «Crarop» OyJeT HAayMHATh TOJBKO TMEPBYIO U
MOCJICAHION0 UTPHI.

24. B Bomme6OHoit cTpaHe ObIBaeT JBa TUIIA MOTOJABI: XOpollas W OTJIMYHAS,
npu4yéM T1oroja, yCTAaHOBUBIIMCH YTPOM, JEPKUTCSI HEU3MEHHOW BeCh JICHb.
N3BecTHO, uTO ¢ BeposTHOCTHIO 0,8 moroaa 3aBTpa OyIeT TaKoM K€, KaK U CErOjIHS.
Ceromust 3 urois, oroja B BommeOHo# ctpane xoporasi. Haliqute BeposTHOCTh
TOrO0, 4YTO 6 Mo B BommeOHoi cTpaHe OyIeT OTIMdHast IToroIa.

25. Bcem marueHTaM ¢ MOJIO3PEHUEM HA TEMATUT JAeNaloT aHaim3 KpoBu. Ecmu
aHAJIN3 BBISABISIET TEMATUT, TO PE3YJIBTAT aHAIN3a HA3BIBACTCS HONI0NCUMENbHBIM. Y
OONMBHBIX TEMATHTOM TNAIMEHTOB aHaIW3 MaéT TOJIOKHUTEIbHBIA pe3yJbTaT C
BeposiTHOCThIO 0,9. Ecnim marueHT He OOJieH remaTUTOM, TO aHaju3 MOXET JaTh
JIOKHBIM MOJIOKUTEIbHBIN pe3yapTaT ¢ BepoaTtHocThio 0,01. M3BecTHO, uTto 5%
MAIMEeHTOB, MOCTYMNAIONIUX C TOJ03PEHUEM Ha TEeNaTHT, JEHCTBUTEIHLHO OOJIbHBI
renaTuToM. Haiiiute BEpOSTHOCTH, TOTO, YTO pe3yibTaT aHajiu3a y MallMeHTa,
MOCTYMNUBIIIETO B KIIMHUKY C TIOJI03PEHUEM Ha I'eNaTuT, OyaeT MOJIOKUTETbHBIM.

26. BepositHOCTB TOTO, 4TO Oatapeiika OpakoBanHas, paBHa 0,06. [lokynarens B
Mara3uHe BbIOHMpaeT CIy4YalHyr YyHaKOBKY, B KOTOPOH JBE TaKuX OaTapeukwu.
Haiinure BEposITHOCT TOTO, 4TO 00€ OaTapeiiku OKaXKyTCsl UCITPABHBIMH.

27. ABTOMaTHYeCKas JIMHUS U3rOTaBIMBaeT OaTapeliku. BeposTHOCTH TOTO, YTO
rotroBas Oartapeiika HeucnpasHa, paBHa 0,02. [lepen ynmakoBkoil kaxkmasi OaTapeiika
MPOXOJUT CHUCTEMY KOHTPOJIA. BeposTHOCTH TOro, 4ro cucrema 3abpakyer
HeucIpaBHyto 6arapeiiky, paBHa 0,99. BeposTHOCTh TOTO, YTO CHUCTEMA IO OITHOKE
3abpakyeT ucnpaBHyro Oarapeiiky, paBHa 0,01. HaiiguTe BEepOSTHOCTH TOTO, YTO
CIy4JaifHO BeIOpaHHas OaTapeiika OyaeT 3a0pakoBaHa CHCTEMOM KOHTPOJIS.

I13 Ne 54

1.Ha pucyHke >KUpPHBIMHM TOYKaMH IIOKa3aHa CpPEJIHECYTOYHas TeMIieparypa
BO3ayxa B bpecrte kaxapii nenp ¢ 6o 19 utons 1981 roga. Ilo ropuzoHTan
YKa3bIBAIOTCS YMCIia Mecsla, 10 BEPTHKAIN — TeMIieparypa B rpaaycax llembcus.
JIns HATJISITHOCTH JKMPHBIE TOYKU COEAUHEHbI JuHueh. OnpenenuTe Mo pUcCyHKY,
CKOJILKO JHEH 3a YKa3aHHBIN TIeproJ] Temmeparypa obiia posro 21 °C.
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Hncoo srecansa

2. MeOenbHBIM cajoH 3aKI4YaeT JOTOBOPBI C MPOM3BOIUTENsAMU MeOenu. B
JIOTOBOpaxX YKa3bIBACTCS, KAKOW IMPOIEHT OT CYMMBI, BBIPYYCHHOHW 3a IMPOJAXKY
MeOenn, MOCTYMaeT B I0X0J MEOEIIBHOTO CajoHa.

IIpoueHT OT BLIPYUYKH
DupmMa-npou3sBOIUTEb pon . PYHIH, IIpumeyanus
NOCTYNAKIINH B 10X0/1 CAJIOHA
U3 nenusa nenon
«Anpda» 5%
¢ ° 110 20 000 pyo6.
U3 nenusa nenon
«Anbda» 3%
b ° ceome 20 000 py6.
«beta» 6% Bce n3nenmus
«OMHKpPOH» 4% Bce n3nenus

B mpelickypanTe npuBeqeHbl LIEHbI Ha 4eTbipe auBaHa. Omnpenenute, Mpojaxa
KaKoro javBaHa HauOoJee BBITOAHA JJIsi cajioHa. B OTBeT 3amMiuTe, CKOJIBKO
pyOJielt MOCTYIUT B JOXO/ CalloHa OT MPOJAXkKH 3TOr0 JUBaHA.

dupma-npousBoauresb | U3nenue Iena

«Anbba» JluBan «Koamay» 15 000 pyO®.
«Anbba» Huan «Hesamsikay |28 000 pyo0.
«betay HNuan «Bunau-ITyx» |17 000 pyo0.
«OMUKpPOH» Huan «O6momoB» |23 000 pyo0.

3. B TaGnuiie ykazaHbl TOXOAbI U pacXxoAbl GUPMBI 32 5 MECALIEB.

Mecsau | loxoa, Thic. py0.|Pacxoa, ThIC. pyo.

Hronb 115 110
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Asryct [125 130
Cents16pn | 140 120
OxkTts6ps | 120 110
Hos6psr | 130 90

[Tonb3ysick Tabnuileld, MOCTaBbTE B COOTBETCTBHE KAXKIOMY H3 YKa3aHHBIX
NIEPUOJ0B BPEMEHH XapPAKTEPUCTUKY JTOXO0B U PACXOJIOB.
I[MEPOAbI BPEMEHU
A) aBryct
b) cenTa0pp
B) okT1s16pb
') HOSIOPD
XAPAKTEPUCTUKHA
1) pacxoxa B 3ToM Mecsrie O0JIbIIe, YeM PacXxo/l B MPEAbIAYIIEM
2) TOXOJT B ’TOM MECSIIE MEHBIIIE, YeM JJOXO/ B MPEIBIIYIIIEM
3) HanOOoNBIIHIA TOXOJ B TIEPHUOJ] C aBTYCTa MO HOSOPH
4) HauOoJpIIas pa3HUIlA MEXIY JOXOJAOM U PacX00M

I13 Ne 55

1.Beibopka 189; 170; 169; 184; 191; 159; 185; 189; 178; 174 conepKuT cBeACHUS O
pocte (B caHTUMeETpax) Kaxaoro u3 10 obciaenoBanHbIX (GyTOONMHMCTOB. 151 ATOTO
CTaTUCTUYECKOTO psifia a) MOCTPOMTEe BapUAIMOHHBIA psl; 0) omnpenenure o0bEM
psna, ero pasmax, MOJAY M MeIMaHy; B) HailauTe cpeaHee apudMeTHuecKoe
BApPHUAHT; T') MOCTPOMTE CTATUCTUUECKOE pacIpeiesieHue.

2. Beibopka 189; 170; 169; 184; 191; 159; 185; 189; 178; 174 conepxuT cBEACHUS O
pocTe (B caHTHMeETpax) Kaxaoro u3 10 oOciaenoBaHHbIX (hyTOONMHMCTOB. [[Is1 3TOTO
CTATUCTUYECKOTO Psi/ia TOCTPOUTE TTOJIUTOH a0COMIOTHBIX M OTHOCUTEIBHBIX YacTOT.
3. B Teuenue ueTBepTH OIeHKM BOBBI pacmpenenuiich CIETyIONUM 00pa3oM:
IBOEK — 4, Tpoek — 6, 4eTBEPOK — 7 M OATEPOK — 5. YuuTelb NPEIJI0XKWI Ha
BBIOOD TpH crioco0a BhIBEICHUSI YETBEPTHOM OIICHKHU.

[lepBbIii crocoO: oleHKAa paBHA cCpenHeMy apUMETUYECKOMY MOJIyYEHHBIX
OIICHOK C MOCHEAYIOIIUM OKPYTJIEHHEM IO IIeJIOr0 4YKciia MpU HEOOXOIUMOCTH.
Btopoii: oneHka paBHa MoOJie€ BCETO psa OLIEHOK. TpeTuil crnoco0: olleHKa paBHA
MEJMaHe BCEro psja MOJYYEHHBIX OIEHOK C OKpPYIJIEHHEM [0 LEeJIOTro MpHu
HeoOxoaumoctu. Kakoil crmoco0 siBisieTcss HamOoJiee BBITOAHBIM W KaKOW —
HaMMeHee BBITOJIHBIM 17151 BoBbI?

4. B cTpaxoBoil koMnaHuU 3acTpaxoBaHo OT iyHamu 4000 HeOockp&OoB. 3a roj OT
OenCTBUIA, BEI3BAHHBIX IyHAMU, mocTpanaino 250 u3 Hux. Haiimure OTHOCUTENBHYIO
YaCTOTY MOBPEXKICHUS JOMOB B pe3yJibTare liyHaMmu. Beipaszute €€ B mpolieHTax.

I13 Ne 56
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1. Pennte ypaBHEHHE V2r—3=vax—1
2. Pemnte ypaBHeHHE V34dx=V6x—9,
3. Pemnre ypaBHeHME 2Vx—1=v6—x

4. Penre ypasuenne ¥V 11 +¥=3vV—x—1
VX2 —dx—1=2y/—x

5. Pemnre ypaBHenue ¥ -

Vit —16x—8=2v/x—2

6. Pemute ypaBHenue V-

1. Pemure ypaBHEHUE METOJIOM Pa3NOKEeHUS Ha

MHOKHUTEIIN A 0,0625x4.

X255 =x.0,04
x2 . 5x — 52—|—x

2. Pemute ypaBHEHHUE METOJIOM PA3JIOAKEHUSI HA MHOXUTEIN

3. Pemute ypaBHEHHE METOJIOM PA3JIOKEHUSI HA MHOXKHUTEIN

X3 3 oy
4. PellluTe ypaBHEHHE METOOM PasIoiKeHHs Ha MHOKUTEMH = — % 2

5. Pemure ypaBHEHUE METOJI0M pa3NoKEHUs Ha
X X X
MHO)KI/ITeJII/I6 —8-37-9-2 ‘|‘72:0.
6. Peure YpaBHEHUE METOJ0M pas3noxeHus Ha

muoxutemn 45" +15=5-9"4+3-5"
1. Pemure ypaBHeHUE log (x—2)=0.5,

2. Pemnre ypaBHeHUE log, (x—6)=0,5
X —3x+1)= 1

47 —9x+1) =1
20 +2x° —3x+1)=3
2 27 4 3x 4 1) = 3

3. Pemmre ypasetue [O8x+1

(
4. Pemmte ypashenue 1021
5. Pewnte ypasHetue 102 1

(

6. Pemnte ypasHenue 1081

7.31 nexadpst 2014 roma Apucrapx B3s1 B 6anke 6 902 000 py6ieit B KpeIuT Mo
12,5% ronoBeix. CxeMa BBIIUIATHI KpeauTa ciaenayromas — 31 aexadps Kaxaoro
CJIEYIOLIEro rojia OaHK HAYUCISIET MPOIEHThl HA OCTABIIYIOCS CyMMY joJira (TO
ecTh yBenuuuBaeT Aoar Ha 12,5%), 3atem Apucrapx nepeBoauT B 0ank X pyOsei.
Kakoit momxHa ObITh cymma X, uTOObI ApuHCTapX BBIIUIATHI JOJT YETHIPHMS
PaBHBIMHU IUIATEXKaMU (TO €CTh 3a YEThIpe roaa)?

I13 Ne 57
2 1
_ :1,
xX—y x—|—y
5 1

_ — 4
1.Pemmre cucteMy palMOHAIbHBIX ypaBHEHMHA \ X TV X —¥ .
2.Pemmre cucteMy METOJIOM alnredpandeckoro ClIoKeHUs
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3%+ 2xy —9x —4y+6 =0,
{5)62 +2xy—12x—4v+4=0
3. Pemnre HepaBeHCTBO log, (x—2)=0,5,
4. Pewte HepasencTeo 102 (¥ —6) > 0.5,
5. PermuTe HepaBeHCTBO 1O8x+1 (143 —a%) <3
6.111MTOYHUK MOJIKEH YIOXKUTh 175 M? Tk, Eciii oH Oyzer ykiaabplBaTh Ha

10 M?> B 1eHb GoublIe, YeM 3aIUIAHUPOBAI, TO 3aKOHYMT PabOTy Ha 2 JHS PaHBIIE.
CKOJIBKO KBaJPAaTHBIX METPOB IUTUTKU B JI€Hb IUTAHUPYET YKIIbIBATh JIUTOYHUK?

IT3 Ne 58
1. Pemnre HEpaBEHCTBO (x—1(x—=2)(3-x)>0
2. Penre Hepasenctso (F +2)(4—x)(5+x) <0,
3. Penure HepaBEeHCTBO (¥ +x+415)(10-x) <O
4. Pelmire HEpaBEHCTBO (¥ —x+ 111 (x + 9) <0,
5. Pemnre HEPABEHCTBO (¥ + 20+ 1)(3—x) <
6. Pemute HEpaBEHCTBO (¥ = 2x+ 1)(4—x) > 0
7. Pelnre HEPaBEHCTBO (¥ = 12x+36)(x* — 16x+64) > 0
g (*" +10x+25)(x* + 14x +49) <0
9. Pemute HEpaBEHCTBO (3 x)z(x +4)(2x+10) < 0,

(12— 2x)(5 —x)(x+3° <0
(x+5)7(x+6)*(x+8) (x+10)> <0

10. Pemnte HepaBEHCTBO

11. Pemnte HEepaBeHCTBO
2 7 5 2
12. Pemmite HepaBEeHCTBO (6—x)"(x=7) (x =9 (x—11)" >0
4x 43
— >0
1. Pemmure npoGHO-THHEiHOE HepaBeHcTBO 2 — U, 5% .
2x -3
<0

2. Pemmure 1po6HO-TMHEHHOE HepaBeHCTBO X 1 1
Tx—15 P

~

3. Pemure 1poGHO-IMHEHHOE HEPABEHCTBO X + 3
x
<0

4. Pemmre qpoOHO-THHEHHOE HEPABEHCTBO X — 3
2x+3

5. Pemnte 1poOHO-THHENHHOE HepaBeHCcTBO X — |
4 —5x

6. Pemire 1poOHO-HHENHOE HepaBeHCcTBO X — |
2x+3

7. Pemnte ApoOHO-IMHENHOE HEPABEHCTBO X

=0

<0

<1
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3x

8. Pemute 1po6HO-NMHEIHOE HEPaBEHCTBO X + 3

> 1

3x+2 .
9. PemuTe ApoOHO-THHEHHOE HEPABEHCTBO X — 3 .
x+2
<2
10. Pemute npo6HO-IHMHEHOE HepaBeHCTBO X + | :
x—1
S
11. Pemure 1po6HO-IMHEHHOE HEPaBEeHCTBO X — 2
3+2x -
12. Penure 1po6HO-IMHEHHOE HEPABEHCTBO 4 — X
I13 Ne 59
2x+3y=1,
L. P 2x+4 3y =12;
. Pemure cucreMy ypaBHeHH :
{2x +3y=1,
2. Pemure cucreMy ypaBHEHHIMA 4x+6y =2 .
{n+@—L
3. Pemnre cucreMy ypaBHEHH 2y =2; ",
{Zx +3y=2,
4. Pemure cucreMy ypaBHEHHM t+2y=1; ",
{Zx +3y=z+1,
5. Pemmre cucteMy ypaBHEHUI 3x+ly=z-1.
{3x +2y=2z+1,
6. Pemute cuctemy ypaBHEHUI Zx+dy=z-1 B
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2.2. TectroBble 3aganus (T3)

T3 Nel
Tect mo Teme "IlepneHANKYJIAPHOCTH NPSAMBIX U IVIOCKOCTEH "
1.Ecnu yron Mexay IByms psIMbIMU paBeH 90°, TO 3TH NpsiMbIE:
a) epeceKarTcs,
0) mapasnienbHbI,
B) CKpEIIMBAIOTCH,
I') epIEHANKYISPHBI,
1) COBIAJIAIOT.
2. Kakoe u3 cienyromux yTBepKICHUI HeBePHO:

a) eciu ImpsiMasi NEPHEHIUKYJIIIPHA K ABYM MPSAMbBIM, JIEKAIIUM B IJIOCKOCTH, TO OHA
MEPIIEHAUKYJISIPHA U K 3TOM IIJIOCKOCTH,

0) ecnu mpsiMasi MEpIEHANKYJISIPHA K TIIOCKOCTH, TO OHA €€ TIePeceKaeT,
B) €CJIM JIBE IJIOCKOCTH MEPIECHIUKYJISIPHBI K MPSIMOW, TO OHU NapaJlJIeIbHbI,
T') €CIIM ABE NPsIMblE MEPIEHIUKYISPHBI K IJIOCKOCTH, TO OHH MapajlIeIbHBbI,

1) €CJIA OJHA U3 JBYX MMAapaJUIeJIbHBIX NPAMBIX NEPIEHAUKYJIAPHA K INIOCKOCTH, TO U
apyras npsimasi epreHIuKyJIsIpHa K TOU TNIOCKOCTH.

3.Ecnu oJlHa U3 IBYX CKPEIMBAIOLIMXCS NPSIMBIX NEPHEHAUKYJIAPHA K IUIOCKOCTH,
TO OyJeT JI1 MePIEeHIUKYIIpHA K 3TON TIIOCKOCTH BTOpas Mpsimasi?

a) 11a,

0) J1a, HO TIPH OTPE/ICTICHHBIX YCIIOBUSIX,
B) OIPENETUTh HETIb34,

T') HET,

1) APYTOM OTBET.

4. Tlpsimast @ mepneHAUKYISIPHA K TIPSIMBIM € U 68, JIEXKAIIUM B IJIOCKocTH Y | mpsimast

a TMIEPIICHINKYJIApHA K TIockocTH “ . KakoBO B3aMMHOE PacIoyIoKEHUE TPSIMBIX ¢ U
g?

a) mapaJuyieJIbHBI,

0) mepecekaroTcs,

B) apaJlyIeJIbHbI WU MEPECEKAOTCA,

') COBIAAAIOT,

1) OTIPEJIETUTh HEJIb3Sl.

5.011Ha U3 ByX NapajulesIbHbIX INIOCKOCTEN NEPIEeHIUKYJIIIpHA IPSIMOM, TOT1a:
a) Ipyras IJIOCKOCTb MapajuiesibHa MPsIMOil,

0) mpsiMast ISKUT B APYTrOM TIIOCKOCTH,
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B) Apyras MIOCKOCTh NEPHEHANKYIISIPHA MIPSMOiA,
I) IpsiMast He MePECEKaAET APYTYIO TIOCKOCTb,
1) BBITIOJHSIFOTCSI BCE CIIy4au, YKa3aHHbIE B ITyHKTax a - T.

6.Touka E ne mpuHamiexur miockoctu npsmoyronsauka ABCD, BE 1 AB, BE
1 BC. Torga npsmas AB u mockocts BCE:

a) mapaJiyieNIbHBI, T') IpsiMast JIGKUT B TIOCKOCTH,
0) MeprneHANKYISPHBI, 1) TePHEHIUKYJISIPHBI, HO HE
NePeCeKaroTCsl.

B) CKpEIIMBAIOTCS,

T3 No2
Tect nmo Teme: «IlepneHANKYJIAP U HAKJTOHHbIE)

1. BD 1 a.pc=pa. HesepHo , uTo...

RN

1) BC < AD;
2) AB < AD;
3) AD > DC

2.B retpasape ABCD (cm. pucyHOK) £BAD = ZCAD = 90°. YkaxuTe Ha puUCyHKE Bce pedpa,
NepNeHIUKYJIsApHbIe AD .

1) BC
2) BC, BD, CD

3) AC, BA
4) AB, CB, CA

H

3.B rerpasape ABCD (cm. pucynok) LACD = ZBCD = 90°. YkaxuTe Ha pUCYHKE Bce pebpa,
neprneHauKyaspasie CD.
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1) BC, CA
2) AB

3) AB, CB, CA
4) BD, AD, AB

4. BD- niepneHAUKYISp K mwWiockocTu f3 . DC u AD - Haknonubie K § . ZDAB =45° ,AB =8, BC = 6.
Haiinure CD.

1) 100
2) 14
3)4/228
4)10

5.CD - nepneHauKyJsip K miockocTd 3 . AD u BD - naknonssie k . BC =6, AD =10, AC = 8. Haiigure
ZDBC .

1) 90°
2) 30°
3) 60°
4) 45°

88



3. KoMIL1eKT O1lleHOYHBIX CPEICTB Il IPOMEKYTOYHOM aTTecTauuu

3.1. DOk3ameHanuoHHble 0uJ1eThI (JB)

Bapmuanr 1.
3

1. HaliguTe 3HaYCHUE BRIpAKEHUS \1+2§) s

2. beryn mpo6exan 450 metpoB 3a 50 cexkyHu. Haligute cpemHio0 CKOpPOCTh
OeryHa Ha nuctaniuuu. OTBET JaiiTe B KHJIOMeTPax B 4ac.

3. YcTaHOBHTE COOTBETCTBHE MEXAY BEIMYMHAMH M HMX BO3MOXXHBIMU
3HAYEHUSIMU: K  KaXJAOMy  DJJIEMEHTYy  TMepBOro  croibma  moadepure

COOTBETCTBYIOIINN AJIEMEHT U3 BTOPOTO CTOJIOA.

BEJIMUUHBI BO3MOXHBIE 3HAYEHU A
A) 00BEM siIIMKa ¢ I0JI0KaMU 1) 108 n
b) 066EM BoJIbI B 03epe XaHKa 2) 900 m*
B) 06béM OyThUIKH COEBOTO coyca 3)0,2n
') 00béM Oaccelina B 4) 18,3 km®
CIIOPTKOMILIEKCE

3anummTe B OTBET HUQPHI, PACIONOKUB HX B TMOPSIAKE, COOTBETCTBYIOIIEM
OyKBaMm:

A | b B I

4. Korma camoneT HaXOAWTCS B TOPU3OHTAIBHOM IOJIETE, TOJIBEMHAS CHUJIA,
JIEUCTBYIOIAsI HA KPBUIbSI, 3aBUCUT TOJIBKO OT CKOpocTu. Ha pucyHke m3o0pakeHa
3Ta 3aBHCHMOCThH JUIsl HEKOTOoporo camosiera. Ha ocu abcumcc OTKIIaabIBaeTCs
CKOpOCTh (B KHMJIOMETpax B 4ac), Ha OCH OpJWHAT — cuja (B TOHHAaX CHJIBI).
Omnpenenure Mo PUCYHKY, YeMy paBHA IMOJAbEMHas Cwia (B TOHHAaX CHIIbI) TPH

ckopoctu 200 km/g?
* F(me)

v (rv/4)
-

»
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5. [lnan mecTHOCTM pa3doMT Ha KieTkU. Kaxmas kierka sBISETCS KBaapaToM
pazmepoMm 1 M % 1 m. Haliaure miomans yuactka, n300paxx€HHoro Ha miane. OTBer

JaiiTe B KBaJApaTHBIX METpaXx.
6. [looBMHA Bcex OTIBIXAKOLMX B MaHCUOHAaTe — JeTH. Kakod MpoLeHT OT
BCEX OT/ABIXAIOIINUX COCTABJISIOT 1€TH?
7. HalinuTe 3Ha4€HME BLIPAXKEHHS (6V19+4)(6V19—4).
8. lnuna  GMCCEKTPUCHI lc» IPOBEIEHHONH K CTOPOHE ¢ TPEYTONbHUKA  CO

c2
le=ylab|1——— |.
(a+b)?
CTOpOHaMHU a, b U ¢, BeIUUCHsAETCS 110 hopMyJie TpeyrojqbHUK
uMeeT cToponbl 9, 18 u 21. HaliquTe niuHy OMCCEKTPUCHI, MPOBEAEHHON K CTOPOHE
nnunb 21

(1)54 — 125,
9. Haiigute KopeHb ypaBHEHHUS: *°

10. Y4acTok 3eMiId UMEET MPSIMOYTOJIbHYIO opMy. CTOPOHBI MPAMOYTOJILHUKA
paBubl 30 M u 75 M. Haligute nuHy 3a00pa, KOTOPBIM HYKHO OTOPOJIUTH yYaCTOK,
peayCcMOTpPEB Npoe3 UpHHOK 3 M. OTBET aiiTe B METpax.

Tim

Im 30

11. BepoaTHOCTB TOT0, UTO HOBAs IIAPUKOBAs PyUyKa MMULIET IJIOXO UM BOBCE HE
numier, pasHa 0,21. [lokynatens, He TsaAs, Oep€T OQHY IIAPUKOBYIO PYUKY H3
KOpoOKu. Haiiiute BEpOsSTHOCTH TOTO, YTO 3TA PyUYKa MUIIET XOPOLIO.

12. CrpourenbHas GupMa IIaHUpyeT Kynuth 70 M MEHOOIOKOB y OJHOIO W3
TpEX MOCTAaBIIMKOB. LleHbI 1 yCI0BUA JOCTaBKH NMPUBEACHBI B TaOIHIIE.

Croumocts |CTOMMOCTH

IMocTaBIIMK | IEHOOJI0KOB | J0CTaABKH JIomoJIHUTEIbHbIE YCIOBHS
(py0.3a1m%)| (py6.)
A 2600 10 000 Her
[Tpu 3aKka3e ToBapa Ha CYMMY CBBIIIIC
b 2800 8000 150 000 py6Oneit nocraBka OecruiaTHas
B 2700 2000 [Tpu 3aka3e ToBapa Ha CYMMY CBBIIIIC

200 000 py0Gaeit noctaBka 6ecruiaTHas

B oTtBer YKaKHUTC CTOUMOCTD HauoOoee JIEIIEBOTO BapHaHTa.
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13. Haiinure momans MNOBEPXHOCTM MHOTOIPAaHHUKA, H300pakK€HHOTO Ha
pUCYHKE (BCE€ ABYTPaHHBIE YIJIbI IPSMBIE).
2

|
H 1

14. Ha pucynke wu3o0paxkéH rpaduk (QyHKIUH, K KOTOPOMY IPOBEICHBI

KaCcaTCJIbHBIC B I-IeTpréX TOUKAX.
Yi

%

Yl

|

o
|

K L 0 M

Hwxe ykazanbl 3HaYeHHs MPOWM3BOJHOW B JAaHHBIX ToYkax. [lomb3ysce
rpauKoOM, MOCTaBhTE B COOTBETCTBUE KAXJOW TOUKE 3HAYCHHE IMPOU3BOIHOU B
HEU.

TOYKU 3HAYEHU S [IPOU3BOIHON
A K 1)—L>
B) L 2)0.5
B) M 3)2
|
NN 4) 3

3anmumuTe B OTBET IUQPHI, PACIOJIOKUB WX B IOPSIKE, COOTBETCTBYIOIIEM
OyKBaM:

A | b B I

15. B Beimyknom uetbipéxyroiabHuke ABCD wu3BectHO, uto AB = BC, AD =

CD, £B =32°, 2D =94°. Halinute yron A. OTBeT faiite B rpaaycax.

f
-~

-~ '}-'E'
fi {Hk %/ i}
e
o
i

16. Jlans! aBa mapa ¢ paguycamu 8 u 4. Bo ckoJbKko pa3 miomaas mNoBEpXHOCTU
NIEPBOTO M1apa O0JIbINe TUTOIIAIN TTIOBEPXHOCTH BTOPOTO?

17. KaxxnoMy 13 4eThIpEX HEPABEHCTB B JICBOM CTOJIOIIE COOTBETCTBYET OJIHO U3
pElIeHN B MPaBOM CTOJIOIE. Y CTAHOBUTE COOTBETCTBHE MEXIY HEPABCHCTBAMH U
WX PEIICHUSMHU.

HEPABEHCTBA PEIIEHW A
A2 =2 1Hx=>1

91



p)0.5" =2 2)x <1
B)0,5" <2 3)x<—1
2 <2 4y x> —1

3anummre B OTBET HUQPHI, PACIONOKUB HX B TMOPSIAKE, COOTBETCTBYIOIIEM
OyKBaMm:
A | b | B r

18. Ha xumunueckom 3aBoze BCero 15 MpOMBINIIEHHBIX EMKOCTEN JJIsI PEAKLIAMN.
O6béM kaxaon émkoctu Menbie 100 auTpoB, HO He MeHble 50 muTpoB. Beibepute
YTBEPKJICHUSI, KOTOPbIE CIEAYIOT U3 TaHHOW MH(MOpMAIUK.

1) Ha xumudeckoM 3aBojie €CTh EMKOCTh 00bEMOM 60 JTUTPOB.

2) Pazuuiia B 00bEMe ABYX €MKOcTeM Oosee 15 TuTpos.

3) Ha 3aBoje Het émkocTH 00bEMOM 40 JTUTPOB.

4) O6bEM 000 EMKOCTH Ha 3aBojie 6osiee 30 TUTPOB.

19. MotopHas Jiogka mpollia NPpOTUB TeYeHUs peku 112 kM U BepHynach B
NYHKT OTMpPaBIIEHUs, 3aTpaTUB Ha OOpaTHBIA MyTh Ha 6 yacoB MeHblle. HaliguTe
CKOPOCTh TEUEHHS, €CIM CKOPOCTh JIOJKH B HEMOJBWXKHOW Boje paBHa 11 km/4.

OTBeT maiTe B KM/U.
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Bapuanr 2
1. Haiinure 3HaueHNE BBIPAKEHUS

24 1
-§+»+ 1—0 .

2. CTOMMOCTh TOJYTOJIOBOM MOMAMUCKU Ha KypHai coctaBiser 600 pyOnen, a
CTOMMOCTh OJHOTO HOMEpa >XKypHaJia B KHOCke — 28 pyOneil. 3a monroga AHs
Kynuia 25 HoMepoB kypHana. Ha ckonbko pyOseld MeHblle oHa Obl OTpaTHia,
ecym Obl MOITMcaIach Ha JKypHaI?

3. YcTaHOBHTE COOTBETCTBHE MEXKAY BEIMYMHAMH M HMX BO3MOXHBIMU
3HAYEHUSIMU: K  KaXJOMy  DJJIEMEHTYy  TMepBOro  croibma  moadepure
COOTBETCTBYIOIIHI 3JIEMEHT U3 BTOPOTO CTOJOIIA.

BO3MOXHBIE
BEJIMUMHBI SHAUEHIS
A) mIonaar MOHUTOPA KOMITBIOTEPA 1) 75 500 xB. kM
b) mimomaas ropoaa Cankr-IlerepOypr 2) 960 kB. cMm
B) mnomaae HOTTS Ha NMajgbLE B3POCIOro 3) 100 xB. MM
YEJI0OBEKa 4) 1399 kB. kM

I') mnomans KpacHogapckoro kpas

B tabnuie moa xkaxxmoit OyKBOH, COOTBETCTBYIOIIECH BEIMYMHE, YKAKUTE HOMED
€€ BO3MOJKHOI'O 3HAYCHUSI.

A | b B I

4. Ha nuarpamme moka3zaHo KOJIMYECTBO nocetutenent caiita PUA «HoBoctn» B
TeueHue Kaxaoro yaca 8 aexadps 2009 roxa. I1o ropu3oHTamu yKasplBaeTCsl BpeMs
(B yacax), Mo BEpPTHKAJIM — KOJMYECTBO MOCETUTENEH cailTa HA MPOTSHKEHUU 3TOTO

yaca.
00000 === === =mmmmm
80000 4——m - o mmmmmmmmmmmm e
70000 f—-=-—=-= === ===~~~ HE T
60000 f=mmmm e e L
50000 f—-——m—mmmomm S
40000 4 ———m-—— e 4
30000 4 -] 1 4]
20000 4 ——- oo 4]
10000 {- H

> {dinnaf

1 3 5 7 @ 11 13 15 17 19

Onpenenute no nuarpaMme, B TeUeHUE Kakoro yaca Ha caiite PUA «HoBoctu»
n0OBIBAJI0 MAKCUMAJIBHOE KOJIMYECTBO MOCETUTEICH.

5. Haiigute momans TpeyroibHUKA, U300paKEHHOTO Ha KIIET4aTol Oymare c

pazmepoMm kieTku 1 cm < 1 cm (cM. puc.). OTBeT galTe B KBaJApaTHBIX CAHTUMETPaX.

A
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6. Exxemecsiunas miara 3a TenedoH coctaBiusger 200 pyOneit B mecsun. B
cienyromeM roay ona yBenuuutcs Ha 2%. Ckoibko pyOisielt OyAeT COCTaBIsATh
exxeMecsyHas 1miaTa 3a TefeoH B CISAYIOLIEM roay?

7. Haitngure 3Ha4YeHNUE BBIPAKEHUSA

3-10 35

377

8. 3akon I'yka MOXHO 3amucath B BUJE F =kX,rne F - cuna (B HBIOTOHAX), C
KOTOPOW pAacTITMBAIOT TMPYKUHY, X — aOCONIOTHOE YJUIMHEHHE TMpPYXUHBI (B
MeTpax), ak— koapdunuent ynpyroctu. llomp3ysice 3Toil  opmyoH,
HaiiuTe x (B MeTpax), eciu F' =42 Hu k =7H/m.

9. HaliguTe KOpeHb ypaBHeHus V 14— ¥ =3.

10. Jlaunblii yuyacToxk umeeT GopMy KBaapara, CTOPOHBI KOTOPOro paBHbI 30 M.
Pa3smepbl n1oma, pacmoio)KEHHOTO HA  ydyacTKe W uMemomero  Gopmy
OpsIMOYTOJIbHUKA, — 8 M X 5 M. Haligute miomanp oCTaBLIEHCS Y4acTH y4acTKa.

OTBeT naiiTe B KBaAPATHBIX METPax.
30N

M

30w 3ME

11. Ha onumnumaze mo pycCKOMY SI3bIKY YYaCTHHKOB PACCAKHUBAKOT IO TPEM
aynuropusM. B nepBbix nByx no 130 denoBek, OCTaBIIMXCS MPOBOJAT B 3aIIACHYIO
ayIuTOpHIO B Apyrom kopmyce. Ilpu nmoacuére BoisicHUIOCh, 4to Beero Obuio 400
y4acTHUKOB. Haiinure BepOSTHOCTH TOTO, YTO CIy4ailHO BbIOpaHHBIA yYaCTHUK
nycajil OJUMIIMALy B 3alIaCHOM ayIUTOPHH.

12. Typuct monbupaet skckypcun. CBeneHusi 00 SKCKYpPCHUSAX MPEICTABICHBI B
TabuIe.

Homep 3xckypenu | ITocemaembie 00bekThl | CTONMOCTSD (PYO.)
1 KpenocTts, 3aropoansiii 350
JIBOPEIL
2 3aropoJIHbIN IBOPEI] 50
3 My3en )KUBOIIUCH 200
4 ITapx 350
5 [Tapk, my3el )KUBONHCH 300
6 [Tapk, kpenocThb 350

[Tonb3ysice Tabnuiiei, moadepute HabOP IKCKYPCUH TaK, UTOOBI TYPUCT MOCETUI
4yeThlpe O0O0BEKTa: KPEemocTb, 3arOPOJHBIA JIBOpEL, MapK M My3e >KUBOMHUCH, a
CyMMapHasli CTOMMOCTh AKCKypcHUH He mpeBbimana Obl 650 pyOmneii. B oTBere
yKaXXHUTE POBHO OJUH HAOOP HOMEPOB IKCKypcHil 0e3 MpoOenoB, 3ansIThIX U IPYTHX
JOTNOJHUTENBHBIX CUMBOJIOB.
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13. B 06ak, umerommii popmy tmnusapa, Hamuto 10 1 Boabl. Ilocne momgHOTO
MOTPYKEHHsI B BOJIy JI€Talld, YPOBEHBb BOJABI B Oake moansuics B 1,6 pasza. Halimute
00béM meramu. OTBET HaiiTe B KyOMUECKNX CAaHTUMETPAX, 3HasI, YTO B OJHOM JIUTPE
1000 xyOUuecKux CaHTUMETPOB.

14. Ha rpaduke mokazaHa 3aBUCUMOCTb KPYTSIIEr0 MOMEHTa aBTOMOOUIIBHOTO
JIBUTATENsI OT 4YMcia ero o0opoToB B MUHYTY. Ha ocu aGcuucc oTkianbIiBaercs
4ucio 000poTOB B MUHYTY. Ha ocu opauHaT — kpyTsiiuii MOMeHT B H - M.

H-m
.

120

100 ‘/

% [ \
40 /
20

]
0 1000 2000 3000 4000 5000 6000 ob/wm

[Tonb3ysick rpagukoM, TMOCTaBbTE B COOTBETCTBHE KaXXKIOMY HMHTEpPBAITY
KoJM4ecTBa OOOPOTOB JBUTATENSl XAPAKTEPUCTUKY 3aBUCUMOCTH KPYTSIIETO
MOMEHTA JIBUTATENsl HA ’TOM UHTEpBAJe.

NHTEPBAJIbI
XAPAKTEPUCTUKU ITPOLUECCA OEOPOTOR
A) KpyTSIIHKA MOMEHT HE MEHSUICS 1) 0 — 1500 06/MuH.
b) kpyTsmmii poc 6sicTpee 2) 2000 — 3000 06/MuH.
B) kpyTsmuit MOMEHT maian 3) 3000 — 4000 06/MuH.
') KpyTSIIMiT MOMEHT HE MPEeBbIIIA 4) 4000 — 6000 06/MuH.

20H - m

3anmumuTe B OTBET HUQPHI, PACIOJIOKUB WX B TMOPSAKE, COOTBETCTBYIOIIEM
OyKBaMm:

A | b B I

15. B TtpeyronbHuke ABC u3BecTHO, uTO AB=BC, Menuana BM paBHa 3.
[Inomans Tpeyroiasurka ABC paBHa 10v6. Hajinure JUJTMHY CTOPOHBI AB.

16. JIBa peOpa mpsMOYroJIbHOTO Mapajuiefenunenaa paBHbl 7 U 4, a 00bEM
napaienenunena paseH 140. Haiiaute 1omans MOBEPXHOCTH — ATOTO
napasuiesienunesa.
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17. KaxxnoMy 13 4eThIpEX HEPABEHCTB B JIEBOM CTOJIOIIE COOTBETCTBYET OJHO U3
pEIIeHN B TPaBOM CTOJIOIE. Y CTAHOBHUTE COOTBETCTBUE MEXKIY HEPAaBCHCTBAMHU U
VX PELICHUSIMU.

HEPABEHCTBA PEILIEHMA
A) (k=24 <0 1) (—=:2) U (2:4)
(x—4)? ~o
B) -2 2) (—o032) U (4;+00)
B) (x—2)(x—4)<0
=20 3) (24)
[)x—4

4) (2:4) U (4 +e)

Brnummure B npuBenéHHYHO B OTBET€ TaOJuUIly TMOJ KaxIod OykBoi
COOTBETCTBYIOIINN PEIICHUIO HOMED.

A | b B I

18. B 300Marasune B 0JIMH U3 akBapuyMoB 3amyctuiin 30 peiook. JlrHa Kakaon
pBIOKHM OoJibllie 2 ¢M, HO HE MpeBbIIAeT 8 cM. BriOepute yTBEpKIeHUs, KOTOPbIE
BEPHBI NPU YKA3aHHBIX YCIOBUSX.

1) Cemb pbIOOK B 3TOM aKBaprmyMe Kopode 2 CM.

2) B sTom akBapuyme HET PbIOKU ATUHON 9 cM.

3) Pa3zHuna B anuHe 00BIX ABYX pbIOOK HE Oosbiie 6 cM.

4) InvHa kaxxa0u peIOku Oosblie 8 cM.

B oTBeTe 3anuimmTe HOMepa BHIOpaHHBIX YTBEPKACHUM 0e3 mpoOesoB, 3amsaThiX
U IPYTUX JOTOTHUTEIHHBIX CHMBOJIOB.

19. Temoxoa MPOXOIUT MO TEUCHUIO PEKH A0 NMyHKTa HazHaueHus 200 kM u
MOCJIe CTOSTHKM BO3BpallaeTcsl B MYHKT OTHpaBieHus. Halaqute ckopocTh TeueHus,
€CJIM CKOPOCTh TEIJIOX0/1a B HEMOIBHXKHOM BOJIE paBHa 15 km/4, crosHka ayiutes 10
4acoB, @ B IMYHKT OTIpaBJ€HUS TEIJIOXOJ Bo3Bpamiaerca depe3 40 vacoB mocie
OTIUIBITUS U3 Hero. OTBET JaiTe B KM/U.
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Bapuanr 3

o (,QL,;) - 160,
1. Halinure 3HaueHne BeIpaKeHHs | + 8
2. Ha Gen3oxosioHKe ouH JUTp OeH3uHa cTouT 35 pyOreit. Bogutens 3amun B
0ak 20 nuTpoB OeH3MHA U B3sU1 OyTHUIKY BOABI 3a 43 pyOms. Ckonbko pyOreit crnauu
oH moayuut ¢ 1000 pyOmneir?
3. YcTaHOBHTE COOTBETCTBHE MEXKAY BEIMYMHAMH M HMX BO3MOXHBIMU

3HAUGHUSAMH: K  KaXJOMYy  DOJEMEHTy IMEepBOTO  CTojOma  moabepute
COOTBETCTBYIOIIUH 3JIEMEHT M3 BTOPOTO CTOJIOIIA.

BEJIMUMHBI BO3MOXHBIE 3HAUEHN A
A) 00BEM GBITOBOTO 1) 120 M*
XOJIOAUJILHUKA 2)1,5n
b) 00BEM Kene3HOI0pOIKHOTO 3) 908 km?
BaroHa 4) 300 n

B) 06béM makera coka
I') 06BEM BobI B JIamokcKoM
o3epe

3anmumuTe B OTBET IUQPHI, PACIOIOKUB WX B TMOPSAKE, COOTBETCTBYIOIIEM
OyKkBam:

A | b B I

4.Ha rpaduke mokazaH mpoIecC pa3orpeBa JABUTATelNs JIETKOBOIO aBTOMOOWJIS.
Ha ocu alcuucc OTKIanbpIBaeTCsi BpeMs B MHMHYTax, NpOULIEAIIee OT 3amycka
JIBUTATENsl, HA OCU OpAMHAT — TEeMIleparypa ABUTrarens B rpaaycax lLlenmbcus.

Omnpenenure no rpaduky, CKOJIBKO MUHYT JIBUTaTellb HArpeBajCs O TEMIEPATyphI
30 °C.

[

e

m - e
In :-

! [T S S I R T 1
5. Hailigure mnmomanpe Tpaneuu, HW300paKeHHOW Ha KieTdaToil Oymare c
pazmepom kJeTku 1 cm < 1 cm (cm. puc.). OTBET naiiTe B KBaApaTHBIX CAHTUMETpPax.
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6.Tonpko 57% wu3 23 000 BEITYCKHUKOB ropoJa MpaBUWJIbHO pemiy 3agady BO.
CKOJIbKO YeJIOBEK MPABWIHHO peliniu 3aaady B9?

3
o Zv20-V5.
7. Haitpute 3Hau€HUE BBIPAKECHUS 2

8. MomHOCTh  TOCTOSSHHOTO  TOKa (B Barrax)  BBIUMCISAETCS IO
2
dopmyne =R rne ] — cuna toka (B ammepax), R — comnpotusieHue (B oMax).
[Tonw3ysck aToit popmyioit, HaliuTe P (B BarTax), ecmiu R=50mMu I=7 A.

9. Pemmnre ypaBHeHUE ¥ —4=0.

Ecnu ypaBHeHune umeer 0oJjiee OJHOTO KOpHS, B OTBETE YKaKUTE OOIBIIUHN U3
HUX.

10. Yenoek, poct KOoToporo paBeH 1,6 M, CTOMT Ha pacCTOSSHUU 3 M OT
ynuyHoro ¢onaps. [lpum sToM nnuHa TeHM dYenoBeka paBHa 2 M. Ompenenure
BBICOTY (poHaps (B METpax).

% | 1.6m

11. B cpennem u3 2000 camoBbIX HACOCOB, MOCTYNMBIIMX B MOpoaaxy, 14
noarekarot. Haiiniure BEpOSATHOCTH TOTO, YTO OJUH CIy4YaHO BBIOpPAHHBIA IS
KOHTPOJISI HACOC HE MOJITEKAET.

12. JIns  oOcity’)kKMBaHUS MEXIYHAPOJHOTO CEMHMHAapa HEO0XoauMO coOpath
TpyIITy nepeBounKoB. CBeICHHS O KaHAUIaTaX MPEeCTABICHBI B TAOIUIIE.

Hepléll:)g;e‘fm(a S31KH CTOI/IMOCT;eZ:)J)IyF (pyo. B
1 AHTIUNCKHNIN, HEMEIIKHI 7000
2 Hemenkuit 3900
3 dpaHIy3CKUl 2000
4 Ucnanckuit 2900
5 HMcnanckuii, aHTTUNCKUI 5850

[Tonb3ysice Tabnuiei, cooepute XOoTs Obl OAHY TPYIINY, B KOTOPOU MEPEBOAUUKU
BMECTE BJIaJICIOT BCEMU YETHIPbMS SI3bIKAMU: aHTJIMUCKUM, HEMEI[KUM, UCTTAaHCKUM U
bpaHIy3CKUM; a CyMMapHasi CTOMMOCTh MX ycayr He npeBbimaeT 12 000 pyOreit B
neHb. B oTBere ykaxkuTe KakoH-HUOYJb OJUH HAOOp HOMEPOB NEPEBOIYMKOB 0€3
po0EsIoB, 3aNSATHIX U APYTUX JOTOTHUTEIHHBIX CHUMBOJIOB.

Lughpwvr yrasicume 6 nopsoke 603pacmanus.
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13. Haiinure momans MNOBEPXHOCTM MHOTOIPAaHHUKA, H300pakEHHOTO Ha
pPUCYHKE (BCE€ ABYTPAHHBIE YIJIbI IIPSIMBIE).
3

3
14. Ha pucynke wu3o0paxkéH rpaduk (QyHKIUH, K KOTOPOMY IPOBEICHBI
KacaTeIbHbIE B UETHIPEX TOUKAX.

Vi

\

.L’.‘ ‘l\ .','".: _,“J‘ X
M\

Hwxe ykazaHbpl 3HAUYCHHUS TMPOW3BOJHOM B JAaHHBIX TOouykax. Ilomb3ysch
rpauKoM, MOCTaBhTE B COOTBETCTBUE KAXJAOW TOUYKE 3HAYCHHE IMPOU3BOIHOU B
HEW.

TOUYKU 3HAYEHUS [TIPOM3BOIHOMN
A)K 1) —4
B) L 2)3
B) M 2
3)3
DN 4)-0,5

3anuimmuTe B OTBET IUQPBI, PACHOI0XKUB UX B MOPSAKE, COOTBETCTBYIOIIEM
OyKBaM:

A | b B I

V3

g/BAC— Y2
2 Haitnure AB.

15. B tpeyroasuuke ABC AB = BC, AC =8,

£

E e
N
16.
Janpl gaBa 1wimHApa. Paamyc oOcHOBaHMA M BBICOTa TIEPBOTO  PABHBI
COOTBETCTBEHHO 15 m 6, a BToporo — 2 u 5. Bo ckonbko pa3 miomanas O0KOBOM
MOBEPXHOCTU TEpPBOTO I[MJIMHApPA OOoNblIe TUIOMAad OOKOBOW MOBEPXHOCTH

BTOPOro?
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17. Ha npsimoii otmeudensl Touku K, L, M u N.

K LM N
D s S S
3 4 3

-
="
—
by

Y CcTaHOBUTE COOTBETCTBHE MEXK/y YKa3aHHBIMU TOYKAMH M YUCIAMH U3 TIPABOTO
CTOJNIO11a, KOTOPBHIE UM COOTBETCTBYIOT.

TOYKH YUCIIA
A)K 1) log,20
B)L 4
B)M 2)3
NN 3) VT
4)0.357"

3amummre B OTBET HHU(MPBI, PACIOJIONKUB UX B TOPSAKE, COOTBETCTBYIOIIEM
OyKBaM:

A | b B I

18. Korna kakas-uuOy b Komika uaét no 3adopy, néc llapuk, >kuBymuii B Oyake
BO3JIE J0OMa, O0s3aTeNbHO JaeT. BeiOepuTe yTBEp)KICHHS, KOTOPHIE BEPHBI MPHU
IIPUBEAEHHOM YCIIOBUH.

1) Ecnu llapuk He maet, 3Ha4UT, 110 3a00py UIET KOIIIKA.

2) Ecam lllapuk MOTYUT, 3HAYUT, KOIIKA 10 3a00py HE UIET.

3) Ecnu mo 3a6opy uaét uépuas komka, [llapuk He maer.

4) Eciu o 3a6opy nouaét Oenas komka, [llapuk Oyner nasrs.

B oTBere 3anuimTe HOMepa BHIOPAHHBIX YTBEPXKACHUM 0€3 MpoOesoB, 3amsaThiX
U JPYTUX JOMOJHUTEIbHBIX CUMBOJIOB.

19. ToBapHbIi MOE3/ KAKAYI0 MUHYTY Mpoe3xkaeT Ha 750 METpOB MEHbBIIIE, YEM
CKOpBIH, 1 Ha TyTh B 180 KM TpaTUT BpeMeHH Ha 2 yaca OOJIbIle, YeM CKOPBIH.
Haiinure ckopocth ToBapHOTO noe3nia. OTBET AaiiTe B KM/4.
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Bapuanr 4
105 5

1. HalinuTe 3HaueHME BRIPAKEHUS 3 6 18

2. B nernem narepe 172 pe6€nka u 24 Bocriurarens. B oqHom aBToO0yce MOXKHO
nepeBo3uTh He Ooisiee 30 maccaxkupoB. Kakoe HanMmeHblllee KOJIMYECTBO TaKUX
aBTOOYCOB NOHAI00UTCS, UTOOBI 32 OAMH pa3 MEePeBe3TH BCEX U3 jiarepsi B ropoa’?

3. YcraHOBHTE COOTBETCTBHE MEXKAY BEIMYMHAMH UM WX BO3MOXKHBIMU
3HAUGHUSAMH: K  KaXJAOMYy  DOJEMEHTy TMepBOTO  CTojOma  moabepute

COOTBETCTBYIOIINHN 3JIEMEHT U3 BTOPOTO CTOJIOIA.

BEJIMYUNHBI 3HAYEHUM S
A) Tomaaer BOJICHOOIbHON TIOMAIKA 1) 162 kB. M
b) mimomaae TeTpagHOTo AKCTA 2) 600 kB. cM
B) miiomaae muchbMEHHOTO CTOJIA 3) 2511 kB. kM
') mmomaas ropoaa MockBbI 4)1,1 xB. m

3amummre B OTBET HU(MPHI, PACIOJIOKUB UX B TOPSIKE, COOTBETCTBYIOIIEM
OyKBaM:

A | b B I

4. Ha nuarpamMMe TOKa3aHa cCpelHEMecsuyHas Temieparypa B HibkHem
Hosropone (I'opbkoM) 3a kaxnaeii Mecsu 1994 roma. Ilo ropusonTtanu
YKa3bIBAIOTCA MECALbl, [0 BEPTUKAIU — TemIepaTrypa B rpaaycax llenbcus.
Onpenenure Mo guarpaMMe HAaMMEHBIIYIO CPEIHEMECSYHYIO Temmeparypy B 1994
roay. OTBer naiite B rpagycax Llenbcus.

5. Haiigute mmomans pomOa, H300paXEHHOTO Ha KJeT4yaTol Oymare c
pa3zmepom kJeTk 1 cm x 1 cm (cM. puc.). OTBeT AaiiTe B KBaJpaTHbIX CAHTUMETPaXx.

6. llena Ha snexkTpuYeCKU YailHUK ObLTa TIOBBIMIEHA Ha 17% u coctaBmia 1521
pyOab. CKONbKO pyOIIel cTOMI YaliHUK 10 TIOBBIIICHUS [ICHBI?
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(4v2)?

7. Haiipure 3Haue€HUE BhIPAKECHUS 16 -
8. [momane ITIOBEPXHOCTHU IIPSIMOYTOJIBHOTO napasuiesienunena c
pé6pamu ¢ b i ¢ MoxHo Haiiti 10 hopmyse S = 2(ab+ ac+ be). Haiiaure mmomans

TOBEPXHOCTH MPSAMOYTOJIBHOTO Mapasienenumnena ¢ péopamu >, 0 u 20.

1 l—x
U (N e
9. Haiinure KopeHb ypaBHeHus \°
10.Kakoii HammeHbIIME yroa (B Tpagycax) oOpa3yrOT MHHYTHas W YacoBas
cTpesikk yacoB B 14:00?

P
N

11. Ha onumnuane mo pyccKOMY $A3bIKy YYaCTHHUKOB PAacCa)XMBAKOT IO TPEM
aynutopusMm. B mepBbIX AByX ayauTopusx caxkaroT no 110 demoBek, octaBmImxcs
IPOBOJAT B 3aIIACHYIO ayJUTOPUIO B ApyroM kKopiyce. IIpu nmoacuére BbIACHUIOCH,
yto Bcero Obmo 400 yvacTHukoB. Haiinmutre BEpOSTHOCTH TOTO, YTO CIyYaiHO
BbIOpaHHBIN YUYACTHHUK MHCAJl OJUMIINAAY B 3alIaCHOW ayIUTOPHUH.

12. Ha copeBHOBaHUSX MO MPbDKKaM B BOAY CYJIbH BBICTaBHJIM OLIEHKU OT 0 10
10 Tpém cnopTcmenam. Pe3ynbrarel mpuBeeHb! B TaOIHUIIE.

Homep K* | 1T I v \% VI | VII
CIIOPTCMEHA CYIbS | CYbS1 | CYAbS | CYAbSI | CYbSI | CYAbS | CyAbS
1 9166 | 56 | 65| 7,6 | 57 | 83 | 6,7

2 85| 7,3 | 6,6 | 60 | 69 | 7,1 58 | 6,3

3 71 55 | 81 79 | 5,6 | 5,1 8,1 7,7

* K — ko3 hULMEeHT CII0KHOCTH.

HToroBeiii 6ait BBIYHCISIETCS CICAYIONUM 00pa3oM: JBe HAMOOJBINHNE U JIBE
HaUMEHbBIIINE OLIEHKH OTOPachIBalOTCS, a TPU OCTAaBIIMECS CKJIAABIBAIOTCA, M UX
CyMMa yMHOXaeTcsl Ha KO3 (OULMEHT CIOKHOCTH.

B oTBete ykaxkure HoMepa CHOPTCMEHOB, UTOTOBBIN Oayl1 KOTOPbIX Ooubiie 170,
0e3 mpo0emnoB, 3aMAThIX U APYTUX JTOMOTHUTEIBHBIX CUMBOJIOB.

13.

JIBYCKaTHYIO KpBIIIy IOMa, HMEIOIIET0 B OCHOBAHWU NPSIMOYTOJBHUK (CM.
PHUCYHOK), HEOOXOIMMO MOJHOCTBIO MOKPBITH pyOepouaom. Bricota kpbIu paBHa 4
M, IUIMHBI cTeH aoMa paBHbl 10 M u 15 M. Haiinure, cxonmbko pyOepomna (B
KBaJPaTHBIX METPAxX) HYKHO JUIS MOKPBITUA 3TON KPBIIIM, €CIU CKAaThl KPBIIIN
PaBHBIL.
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14. Ha pucynke wuzo0paxéH rpaduk GyHKIHH, K KOTOPOMY IPOBEACHBI
KacaTeJIbHbIE B YETHIPEX TOUKAX.

v

Hwxke ykazaHbpl 3HAUYCHHUS TMPOM3BOJHOM B JAaHHBIX TOouykax. Ilomb3ysch
rpaduKoM, MOCTaBbTE B COOTBETCTBHE Ka)KJIOH TOYKE 3HAYCHHE IPOW3BOJHON B
HEW.

TOUKU 3HAUYEHWSI [TPOU3BOJTHON
A K 2
B) L b
B) M 2)2
)N 3T
4 '

3anmumuTe B OTBET IUQPHI, PACIOJIOKUB WX B TMOPSAKE, COOTBETCTBYIOIIEM
OyKkBam:

A | b B I

15. IlpsiMble m u n napaensHbl (cM. pucyHok). Haliogure £3, ecim 21 =129°,
£2 =1°. OTBeT gaiTe B rpagycax.

m \:U

n x

X
16.
B ocHOBaHMM NpsAMON IPU3MBI JEKUT NMPAMOYTOJIBHBIM TPEYTOJbHUK, OJAUH W3

KAaTETOB KOTOPOrO PaBeH 5, a TMIOTEHY3a PaBHA 4. Haiigute 00BbEM mpu3Msl,
ecJIi €€ BbICOTA paBHa 2.

7
-

17. Ha npsimoii oTMedeHO 4uciao m u Touku K, L, M u N.

K L m M N

-1 0 1 2

[N
-8
th
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Y CcTaHOBUTE COOTBETCTBHE MCXKIY YKa3aHHBIMH TOUYKaMH U YHUCJIaMHU U3 IIPAaBOTO
CTOJ'I6I_I21, KOTOPBIC UM COOTBCTCTBYIOT.

TOYKU YHCJIA
A)K 1)6—m
B) L 2)
B) M 3)ym—1
N 2
) 4) n

BrnumuTe B npuBeACHHYO B OTBeT€ TaONWMIy ITOJ KaXIOH OykBOU
COOTBETCTBYIOMIYIO IUDPY.

A | b B I

18. B rpynne yuutcsa 30 cTyneHTOB, U3 HUX 20 CTYJEHTOB MNOJYYHINA 3a4€T MO
KOHOMHUKE U 20 CTyIEHTOB MOJYYHJIM 3a4€T MO AHTIUHCKOMY S3bIKY. BuiOepute
YTBEPKJICHHUSI, KOTOPbIE CIEAYIOT U3 PUBEIEHHBIX TaHHBIX.

B sroii rpynme

1) He Menee 10 cTyAeHTOB HE MOJMYYMIM 3a4€Ta HU MO SKOHOMHUKE, HU IIO
AHIJIMMCKOMY SI3BIKY

2) xots Obl 10 cTygeHTOB NOMy4YWiIM 3a4€Thl M IO SKOHOMHKE, U IO
AHTJINACKOMY SI3BIKY

3) He Oonbiie 20 CTYJIEHTOB MOJYYMIM 3au€Thl M IO SKOHOMHKE, U IIO
aHIJINHACKOMY SI3BIKY

4) HaAETCS CTYNEHT, KOTOPBIM HE MOJYyYHII 3a4€Ta 10 aHTJIMHCKOMY SI3BIKY, HO
IIOJIyYHJI 3a4€T 110 SKOHOMHUKE.

B otBeTe 3anuiuTe HOMEpa BEIOpaHHBIX YTBEPKIACHHUM 0€3 MpoOeoB, 3amaThIX
U APYTUX JONOJHUTENBHBIX CUMBOJIOB.

19. 3axa3 Ha 110 meraneil nepBblii pabounii BHIMOIHIET HA 1 yac ObICTpee, yeM
BTOpOoi. CKOJIBKO JeTaylieid B 4ac JellaeT BTOpOW paboumii, €CuM M3BECTHO, YTO
NepBbIN 3a yac AenaeT Ha 1 getans 60bie?
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4. Kpurepuu onileHUBAHMSI

«5» «OTIIUYHO» HJIH «32UTEHO0» — CTYJEHT MOKa3bIBaeT TITyOOKOE U MOJHOE
OBJIAJICHUE COJIEp)KAHUEM MPOrpaMMHOTO Mmarepuana no YJI Maremaruka, B
COBEPIICHCTBE BJIAACET NOHATUMHBIM AaIapaToM H JIEMOHCTPUPYET YMEHHUE
MPUMEHAThL TEOPUIO HA TMPAKTHKE, pEIIaTh PA3JIMYHBIE NPAKTUYECKUE U
npodeccuoHanbHbIe 3aJa4M, BBICKA3bIBaThb W OOOCHOBBIBATH CBOU CYXKICHHS B
dbopMe TpaMOTHOTO, JOTUYECKOTO OTBETa (YCTHOTO WJIM MUCHBMEHHOTO), a TaKXe
BBICOKHI ypOBEHb OBJIaJIeHHE OOIIMMHU U MPOo(ecCUOHATBHBIMU KOMIETEHIIUSMU U
JEMOHCTPUPYET FOTOBHOCTH K MPO(eCCUOHATBHOMN IeATeNbHOCTH;

«4» «XopomIo» WIM «3a4YTeH0» — CTYJIEHT B IIOJIHOM OOBEME OCBOMII
IporpaMMHbIi Matepuan no Y/l Maremarnka, BIajceT NOHATUHMHBIM aIlllapaToM,
XOpOILIO OPUEHTHUPYETCA B M3y4aeMOM MaTepHase, OCO3HAHHO NPUMEHSAET 3HAHUS
JUIS PELIEHUs] MPAKTUYECKUX U MPO(EeCcCCHOHANbHBIX 3aJad, IPaMOTHO H3Jaraer
OTBET, HO cojepxaHue, (Gopma oTBeTa (YCTHOTO WM MHUCHbMEHHOIO) HMEIOT
OTJIeIbHbIE HETOYHOCTH, JEMOHCTPUPYET CPEAHUN YPOBEHb OBJaJ€HHE OOIIUMU U
npo(ecCHOHANBHBIMA KOMIETEHUUSAMA M TOTOBHOCTh K TNPOQPEeCcCHOHATbHON
NEATEIIbHOCTH;

«3» «YHOBJIETBOPUTEJIbHO» WM «3aYT€HO» — CTYICHT OOHapy»XUBaeT
3HaHUE U IIOHMMAHHWE OCHOBHBIX IIOJIOKEHHUM INPOrpaMMHOIO Marepuana no Y /|
Marematuka, HO H3/1ara€T €ro HENOJIHO, HENOCIEA0BATEIbHO, JIOIyCKAeT
HETOYHOCTH B ONPEACIICHUU IOHATUN, B IPUMEHEHUU 3HAHUU [UI PELICHUA
IPAKTUYECKUX U MPO(ecCHOHAIBHBIX 3a7ad, HE YMEET JOKa3aTelIbHO O00OCHOBATh
CBOM CYKJIEHUS, HO MIPHU 3TOM JIEMOHCTPUPYET HU3KUN YPOBEHB OBJIAJCHUS OOILIUMU
U TPO(PECCHOHANBHBIMU KOMIIETEHIIUSIMU M TOTOBHOCTH K MNPOQECCHOHATbHON
NEATEIIbHOCTH;

«2» «HeyNOBJIETBOPUTEJIbHO» WJIH «HE 3a4T€HO0» — CTYJICHT HMEeT
pa3po3HeHHbIE, O€CCHCTeMHbIC 3HAHHWS, HE YMEET BBIICIATh TJIABHOEC U
BTOPOCTEIIEHHOE, JOIMYyCKAeT OMMOKK B OMPENENICHUH MOHSATUH, OCCHOPSAI0YHO U
HEYBEPEHHO M3JIaracT mporpaMmHbli Marepuan 1o Y| Maremaruka, HE ymeer
OPUMEHSTh 3HAHUS JUIsl PEHICHUS MPAKTHUYECKUX M MpodecCUOHAIbHBIX 3a7ad, He
JEMOHCTPUPYET OBIAJCHUE OOMIMMH U MPOPECCHOHAIBHBIMU KOMIIETEHUIUIMH U
TOTOBHOCTH K MPO(ECCUOHAIBHOMN AESITEIbHOCTH.
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5. UudgopmanmnonHoe odecnevyeHue

nepeyeHb y4eOHbIX M3JaHHM, AJIEKTPOHHBIX W3JIaHUM, 3JEKTPOHHBIX U MHTepHeT-
pecypcoB, 00pa30BaTENbHBIX MIATPOPM, NEKTPOHHO-OMOINOTEUHBIX CUCTEM, BEO-
CHUCTEM [IJI1 OpTraHW3ali JUCTAHIIMOHHOTO OOyYeHHs ¥ YOPABICHHUS UM,
UCIIOJIb3yeMbIe B 00pa30BaTEILHOM IPOIECCe KaK OCHOBHBIE M JOTOJTHHUTEIIbHBIC
HUCTOYHUKH.

OCHOBHBIC HCTOYHHUKH:
1. Marematuka: anredpa v Hayajia MaTeMaTU4eCKOro aHaiu3a, reomeTpus. Anredpa
¥ Hayaja MaTeMaTH4ecKoro aHanu3a (0a30Bbli U yriryOjaeHHbIH ypoBHH). 10-11
kiaccel, yueonuk/ II.A. Anmumos, FO.M. Konsrun, M.B.- M.: [IpocBemienue,
2022.- 463 c.
2. Marematuka: yueOHuk 1151 ctyaeHToB yupexaenuit CI10/ .. Ilexnenxnii - 13-
e u3x.,crep.-M.: 11 «Akagemus», 2018. — 320 c.
3. Maremaruka: yueOHuk 1u1st ctyaenToB yupexaenuit CI10/ C.I'.I'puropbes - 2-¢
u3n.,crep.-M.: U1 «Axkanemusi», 2018. — 368 c.

JlonoJIHUTEIbHbIE HICTOYHUKH:

1. bammakoB M.M. Matemaruka: yueOuuk/M.U. bammakos. — 9-e u3z., crep. — M.:
Axanemus, 2014
2. bammmaxoB M.U. Maremaruka: 3anaunnk/M.U. bammakos. — 5-e u3z., crep. —
M.: Axanemus, 2014.
3. Artanacsa JI.C. I'eomerpus 10-11 xi1.: yue6. njs o61eo0pa3oBaTeIbHBIX
yupexaeHuil.- 22-e uza.- M.: [Ipocsemenne, 2014-255¢.
4. Martemaruka: YueOHnuk / B.I1. I'puropbseB.- M.: U1 Akanemust, 2016.-368 c.
5. Konmoropos A.H. Anrebpa u Hayana ananuza: yue0. ais 10-11 k.
00111e00pa3oBaTeNbHBIX YUpexKIeHui.- 17-¢ uza.- M.: [Ipocsemienue, 2015.-384 c.
6. boromonos H.B. [Ipaktuyeckue 3aHATHS IO MaTeMaTHKE: Yuel. mocodue ams
CpemHuX crell. yue0. 3aBeaeHnii-6 u3a.-M.: Beicm. mk., 2003-495c¢.

DJIeKTPOHHBbIE U3IaHUA (3JIEKTPOHHBIE Pecypchbl):
1. NudopmanmonHo-oOpa3oBaTenbHas cpena «Poccuiickas aIeKTpOHHAS IIKOIay -

https://resh.edu.ru/:
https://resh.edu.ru/subject/lesson/1988/main/ .
https://resh.edu.ru/subject/lesson/3798/main/159142/
https://resh.edu.ru/subject/lesson/4903/main/22650/
https://resh.edu.ru/subject/lesson/4924/main/225717/
https://resh.edu.ru/subject/lesson/3993/main/225748/
https://resh.edu.ru/subject/lesson/6118/main/225812/
https://resh.edu.ru/subject/lesson/4089/main/131707/

2.Buaeomarepua:
https://infourok.ru/simmetrii-v-kube-v-parallelepipede-v-prizme-i-piramide-2442552.html
https://youtu.be/7pHP5SrtHWVVY

https://vk.com/video-152579821 456239042

https://youtu.be/iAODi_40S4Y

https://videouroki.net/video/29-obiem-shara.html

https://youtu.be/l-3YhgJwoRw

https://youtu.be/jGL4K8 WDjE

https://youtu.be/6 LKJSEO9WFc¢
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https://youtu.be/Xfrp9obfcg8

https://youtu.be/DMbc-0Y3cls

https://youtu.be/6apOKP8wmRU
https://youtu.be/L. Tzihr[24D Ahttps://vk.com/video-67041943 170518246
https://youtu.be/hBo3Kcfl.Scw

https://youtu.be/9RknOPLrahk

https://vk.com/video-67041943 170518301

Hudposas odpazosarenbnas cpena CIIO PROFo0pa3zoBanue:

1.Bepementok, B. B. [IpakTukyM 1o MaTeMaTuKe : TOATOTOBKA K
TecTUpOBaHMIO U dk3aMmeHy / B. B. Bepemeniok, B. B. Koxymiko. — 3-e uza. —
Mumnck : Terpanur, 2017. — 176 c. — ISBN 978-985-7081-89-9. — Tekcr :
ANIEKTPOHHBIN // DIEKTPOHHBIN pecypc 1udpoBoit oopazoBarenbHoM cpenbl CI10
PROFob6pazosanue : [caiit]. — URL: https://profspo.ru/books/88838 (nata
obpamenus: 30.08.2020). — Pexum noctyna: st aBropusup. IlonszoBareneit

2. Bepemenriok, B. B. TpeHaxxep no maTemMaTuKe 1151 TOATOTOBKH K
IIEHTPAIM30BAaHHOMY TECTUPOBAHUIO U dk3ameHy / B. B. Bepementok. — 3-e uznm. —
Mumnck : Terpanut, 2019. — 176 ¢. — ISBN 978-985-7171-36-1. — TekcrT :
AIEKTPOHHBIH // DIIEKTPOHHBIN pecypc 1udpoBoit oopa3zoBarenbHOM cpenbl CI10
PROFob6pa3osanue : [caiit]. — URL: https://profspo.ru/books/88848 (nata
obpamenus: 27.08.2020). — Pexxum moctyma: mist aBropusup. [lonp3zoBareneit

3. Maremaruka : yueOHoe nocobue / coctasutenu H. B. ®egoposa. —
Bousrorpan : Bonrorpaackuit muactutyT 6msneca, 2009. — 87 ¢. — ISBN 978-5-
9061-7299-0. — TeKcCT : 2IEKTPOHHBIH // DIEKTPOHHBIN pecypc 1udpoBoi
obpazoBarenbHol cpeapl CIIO PROFo6pa3oBanue : [caiit]. — URL:
https://profspo.ru/books/11332 (mata obOpamenus: 22.08.2020). — Pexxum gocrtymna:
JUTsl aBTOPU3HP. MOJIb30BATENEH

JJIeKTPOHHO-0MOJIMOTEYHAS CUCTeMA:
[PR BOOKS - http://www.iprbookshop.ru/78574.html

Be6-cucrema 1151 OpraHu3anuu JUCTAHIIUOHHOTO 00y4YeHUs U
yIpaBJIeHUS UM:

Cucrema mucraniimoHHoTo o0ydeHust O ATIOY «AnekceeBCKH KOJIIEIK)»
http://moodle.alcollege.ru/
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