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1. ITacmopT KOMILIEKTA OLIEHOYHBIX CPE/ICTB

1.1. O6a1acTh NpUMEHEHUS KOMILJIEKTA OLIEHOYHBIX CPEACTB
KoMIIJIeKT OLICHOYHBIX CpPEICTB IpeaHa3HAuYCH JJIs1 MPOBEPKH PE3YJIbTaTOB

ocBoeHwms obmeoOpazoBarenbHoi nuctumuinabl OOJ1.07 Marematuka (manee - OO/I)
obpazoBarenpHoit nporpammbl CIIO (manee OIl CIIO) mo cnenuansnoctu CITIO
13.02.12 DnekTpuyeCcKHre CTAaHIMHU, CETU UX PEJIeHAs 3alliuTa 1 aBTOMaTH3aLHs.

IInanupyembie pe3yJibTAThI 0CBOCHHUSA 0011e00pa30BaTEJIbHOM IMCHUIIIMHBI B
coorBercTBUM ¢ PI'OC CIIO 1 Ha ocHOBe ®T'OC COO
Ocoboe 3nauenue agucruiuinHa umeeT npu hopmupoBannn u pazsutuu OK u [1K.

Kon n Pe3ysibTaThl 0CBOCHUS AMCHMILIMHBI

HAHMMEHOBaHHUe Oo0urue JAucuunjnHapHbie
¢dopmupyembIx

KOMIIEeTeHI U

OK 01. - TOTOBHOCTb K Tpyay, | -BIafAeTb  METOJAaMH  JIOKAa3aTeJbCTB,
Bri6upats OCO3HaHUE LIEHHOCTH | aJlTOPUTMAaMU PEIICHUS 3aJlay; YMEHHE
CIOCOObI MacTepCTBa, TPYA0II00UE; (dbopMyIUpOBaTh OIMPEICICHHSI, aKCHOMBI U
pelieHus 3a1a4y - TOTOBHOCTH K aKTHBHOM | TEOpEMbI, MPUMEHATh WX, MPOBOJIUTH
npo(heCCHOHANBH | ICATETPHOCTH TEXHOJIOTHMYECKOM | IOKa3aTeIbHbIE PACCYXKJICHUS B  XOJE

OM eATEIbHOCTH
MPUMEHUTEIBHO
K Pa3JInYHbIM
KOHTEKCTaM

U COIMAJIbHOM HAIPaBICHHOCTH,
CIOCOOHOCTh MHHUIIUAPOBATH,
IUIAHUPOBATh U CaMOCTOSITENBHO
BBITIOJIHATH TaKYIO I€ATEIbHOCTD;
- HHTEepEeC K pas3IMyuHbBIM cdepam
npodeccHoHaTBLHOM
NesITeIbHOCTH,
OBnanenue YHUBEpPCAIbHBIMU
Y4eOHBIMH  ITO3HABATEIbHBIMU
JNEUCTBUSAMU:
a) 6a30BbIC

JIEUCTBUL:

JOTHUYCCKUC

CaMOCTOSITENIEHO
¢dbopmynHrpoBaTh u
aKTyaJIu3UpOBaTh poosemy,
paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBAThb
WIn

CYIIECTBCHHBIM  IPU3HAK

OCHOBaHUS  JUIA
KJTacCUpUKaUU U 000O0IICHHUS,

Ociun

CpaBHEHUS,

- OIpEeneiATh
NEeSATEIbHOCTH, 3a/1aBaTh
mapamMeTrpsl WM KpUTEPUU HUX
JNOCTUKCHUS;

- BBIABISITh 3aKOHOMEPHOCTH H

IPOTHUBOPCUHUA B

pelieHus 3aay;
-yMETh ONEpPUPOBAThH MOHATUIMH: CTEIECHb

gyucia,  JiorapupM  UYUCla;  YMCHHE
BBINIOJIHATh ~ BBIYMCIICHHE 3HAUYCHHH U
npeoOpa3oBaHuUs BBIpAKEHU I co
CTENICHSAMU u aorapupmamu,
npeoOpa3oBaHus JIPOOHO-pPAIIOHATHHBIX
BBIPAKCHMUI;

- yMeTh OIIepUPOBATH HOHSATHSMHU:
panvoHaNIbHbBIC, UppalUOHATBHEIC,
HIOKa3aTebHbIC, CTCTICHHBIE,

JOrapu(pMHUUECKUE, TPUTOHOMETPUUECKHE
YpaBHEHHUS U HEPABEHCTBA, UX CUCTEMBIL;

-yYMETh OIIEepPUPOBATH TIOHSATHUSIMH:
byHKLWS, HENpEpbIBHAS byHKIMA,
MpOU3BOAHAS, nepBooOpazHasi,

OIIPEJIETICHHBIN UHTETPa; yMETh HAXOAUTh
NPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA,
UCIIONIb3YS

CIIPpaBOYHBIC MaTcpualbl;

UCCIIEIOBaTh B NPOCTEHIIMX  CIydasx
(GYHKIMM Ha MOHOTOHHOCTb, HAaXOJUTh
HauOoOJNbIINE W HAMMEHBIINE 3HAYCHUS
GyHKIUH; CTpOUTH rpa)uKi MHOTOUJIICHOB
c UCTIOJIb30BaHUEM anmnapata
MaTeMaTHYECKOT0 aHalINu3a; TPUMEHSTh

MPOM3BOJHYIO IpH pENICHMH 3aJad Ha




pacCMaTpUBACMBIX ABJICHUAX,

- BHOCHTD KOPPEKTUBBI B
NeSITeNIbHOCTbD, OILICHUBATh
COOTBETCTBHUE pe3yNbTaToB
e, OLICHUBATD pUCKHU
MOCIIEACTBHI JIeATENbHOCTH;

- pa3BUBaThH KpeaTHUBHOE
MBIIIJICHHE npu pelieHun

KU3HEHHBIX TTPOOIeM

0) 0a30BBIE HCCIIEIOBATEILCKHE
IEUCTBUSL:

- BJIaJICTh HaBBIKAMH y4eOHO-
HCCIIEIOBATENBCKOW U MPOEKTHOM
JEeITEILHOCTH,
paspernieHus mpoosem;
- BBIABJIATH
CJIEICTBEHHEIE CBSI3U n
aKTyaJU3upOBaATh 3a/1a4y,
BBIJIBHUIaTh TUTIOTE3Y ee
pelieHusi, HaXxOJIUTh apryMEHTHI
I J0Ka3aTeJbCTBa
YTBEPKIICHUH,
napameTpbl H
perieHus;

- aHaJIM3HWPOBAThH IMOJYYCHHBIC B
XoJe penieHus 3aJa491
pe3yIbTaTHI, KPUTUYECKH
OIICHUBAaTh MX JOCTOBEPHOCT,
MPOTHO3UPOBATh HM3MEHEHHE B
HOBBIX YCJIOBHSIX;

- yYMeThb TEpPEHOCUTh 3HAHUS B

HaBBIKaMU

MPUYUHHO-

CBOMX
3a/1aBaTh
KpUTEpUU

MO3HABATEIBHYIO u
MPaKTUYECKYIO obnactu
JKU3HEIEITEILHOCTH;

- YMeTbh MHTETPUPOBATH 3HAHUS
u3 pa3HbIX MPEIMETHBIX
obyacTei;

- BBIJBHUTaTh HOBBIC Uaeu,
npeiaraTh OpUTHHAJIbHBIC
MOJIXOJTBI U PEIICHHUS;

u CITOCOOHOCTH 1704
HCITOJIH30BaHUS B

O3HABATENbHOH W COLMAILHOU
MpaKTHUKE

JBUKECHHE; pemarthb MPAKTHKO-
OpUEHTUPOBAHHBIE 3a/1a4l HA HAUOOJbIIIHE
Y HaMMEHbIIME 3HAUYCHUS, Ha HaXOXKCHHE
MyTH, CKOPOCTH U YCKOPEHUS;

-yMETh OIIepUPOBATH TIOHSATHUSMHU:
panoHanbHasi (YHKIHS, ITOKa3aTebHAs
GbyHKIMA, CTEIIEHHAs byHKIMA,
norapudmudeckas byHKIMS,
TPUTOHOMETPUYECKHE ¢byHKIMY,
oOpaTHble (YHKIIMH; YMEHHE CTPOUTH
rpaduKu N3Y4YEHHBIX (byHKIMH,

UCIOJb30BaTh TIpadUKUd NpPU H3YyYEHUU
IIPOLIECCOB M 3aBUCUMOCTEH,  IIpU
pelleHNH 3a1a4 M3 JPYIMX Y4eOHBIX
MPEAMETOB M 3aJa4 U3 PEAJIbHOU KU3HU;
BbIpaXaTb  (OpPMyJaMHU  3aBUCUMOCTH
MCXKAY BCIIMYNHAMMU,

- YMCTh pCHIaATh TCKCTOBLIC 3a1a4U PA3HBIX
THUIIOB (B TOM YHUCJIC Ha IIPOLCHTHI, JOJIU U
YacTH, Ha JIBU)KEHUE, pabOTy, CTOMMOCTh

TOBapOB U YCIyI, HaJOIH, 3aJa4d U3
o0nacTd  ympaBieHHS  JUYHBIMH U
CeMeWHbIMU  (UHAHCAMHU);  COCTABIISAThH

BBIPAKCHMS, YPABHEHHUsI, HEPABEHCTBA U UX

CHUCTEMBI o YCIIOBHIO 3ajauu,
UCCIIEIOBaTh IIOJIyY€HHOE pELIeHHe U
OLICHUBATh MPaBJIONI0100HOCTh
pe3yJbTaTOB;

- YMETh ONEPUPOBATH MOHATUSIMHU: CpEIHEE
apupMeTHUecKoe, MeIuaHa, HauOoJbllee
U HauMeHbIlee

3HAUeHUs, pa3Max,

Aucnepcusd, CTaHJapTHOC OTKJIOHCHUC

YHCIIOBOTO Ha0opa; yMeTh W3BJICKATh,
UH(OPMALHIO,
Ta0JIMIIAX,
OTPaXKAIOIIYIO
MPOIECCOB U

SBIICHU; TMPEACTaBIATh HH(POPMAIMIO C

UHTEPIPETHPOBATH
NpPEICTAaBICHHYI0 B Ha
nuarpammax, Tpadukax,
CBOMCTBA  peaJbHBIX

IIOMOILBIO Ta0IUI] u Jarpamm;

UCCJIEN0BATh CTATUCTUYECKUE JAaHHBIC, B
TOM 4YHCJIE C MPUMEHEHHEM TpapuuecKux
METO/IOB U 3JICKTPOHHBIX CPEJICTB;

- yMETh OIIEpPUPOBATH MIOHATUSAMH:
CIIy4aiiHBI ONBIT M CIy4yailHOe COOBITHE,
COOBITHS;

BEPOATHOCTH CIIy4allHOr o

YMCHUC BBIYHMCIIATH BCPOATHOCTDH C

UCTIOJIb30BaHUEM T'PaQUUCCKUX METOJIOB,;
(hopMYJIBI

INPpUMCHSATH CJIOKCHUA )41




YMHOKEHUS BEPOATHOCTEM,
KOMOWHATOpHBIE (aKThl U (HOPMYIIBI MPHU
pelIeHny 3a7ay; OLEHUBATh BEPOSITHOCTHU
peaNbHbIX  COOBITHI; 3HAKOMCTBO  CO
CIly4aiiHBIMU BEJIMYUHAMU; yMeHHe
MPUBOJIUTH MPUMEPDI

NPOSIBJICHUS] 3aKOHA OONBIINX YHCENT B
MPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yMETb OINEPUPOBATH MOHATHSAMH: TOUKa,
npsimas, IJI0CKOCT, MIPOCTPAHCTBO,
JIBYTPaHHBIA  YroJl, CKpPELIUBAIOLIUECS
npsiMbIE, napajyuiebHOCTD u
NEePIEeHIUKYISIPHOCTD IPSIMBIX u
IUIOCKOCTEH, Yrojl MeXay MPsIMbIMU, YTOJ
MEXIy TMpsAIMOM M IUIOCKOCTBIO, YIoOJ
MEXy TUIOCKOCTSIMH, PACCTOSIHUE OTTOUKH
0  TJIOCKOCTH,  PAcCTOSHHUE  MEXIy
PSIMBIMH, paccTosiHue MEXIy
IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh IMpPH
pelieHuy 3anad  u3ydeHHble (aKThl U

TEOPEMBI IUTAHUMETPHH; yMeHHe
OLICHUBATh pa3Mepbl 00BEKTOB
OKpYaroIIero MUpa;

- yMEeTh OTepupoBaThH MOHSTHSIMHU:

MHOTOTPaHHHK, CEYCHHWE MHOTOTPaHHHKA,
KyO, mapajuienenune, npu3Ma, mupaMuia,
durypa W  TIOBEPXHOCTh  BpAIICHUS,
WIMHAP, KOHYC, Imap, cdepa, CeUeHUs
burypsr BpAIICHHUS, TUIOCKOCT,
Kacaromasicss cepsl, MHIMHIPA, KOHYCA,
TUTOIIAb TIOBEPXHOCTH MTUPaMUJIBI,
NpU3MBI, KOHyCa, LWIMHIPA, IJIONIAIh
cheprl, oOBeM KybOa, NPSIMOYTOJIBHOTO
napajieNienunena, NTHPAMHUIbI, TPU3MBIL,
WIMHApPA, KOHyca, Imapa; yMEHHe
n300pakaTh MHOTOTpaHHHKH "
MIOBEPXHOCTH BpAICHHS, UX CEUCHHS OT
pyKH, c TIOMOIIIBIO YEePTEIKHBIX
WHCTPYMEHTOB M JJICKTPOHHBIX CPEJICTB;
YMEHHE pAaclo3HaBaThb CHMMETPHIO B
NPOCTPAHCTBE; yMEHUE  PaclO3HaBaTh

MIPAaBHJIbHBIC MHOTOTPAaHHUKY;

- yMeThb  ONEpPHUpPOBATh  MOHATHUSIMHU:
JIBWOKCHHE B TPOCTPAHCTBE, IOJA00HBIC
(Gurypsl B MPOCTPAHCTBE; HCIOIH30BATh
OTHOIIIEHUE TUIOMIAICH TMOBEPXHOCTEH H
00bEeMOB MOJIOOHBIX (DHIYyp IPH PEIICHHUH




3a/1ay;
-yMETb  BBIYMCIATH  T'€OMETPUYECKHUE
BEJIMYMHBI (JUTMHA, YTOJI, IJIOLIab, 00BEM,
IUIOIIAb  IIOBEPXHOCTH),  MCIIOJbB3YS
U3yueHHBbIE POPMYIIBI U METOMBI;

- yMETh OIIEpUPOBATH MIOHATUSIMH:
IPsIMOYIOJIbHAsE ~ CHCT€Ma  KOOpJHMHAT,
KOOPJAMHATBI TOYKH, BEKTOpP, KOOPAMHATHI
BEKTOpa, CKAIPHOE IMPOU3BEACHUE, YIOJI
MEXIYy BEKTOpaMH, CymMMa BEKTOPOB,
[IPOM3BEJICHUE  BEKTOpa  HAa  YHUCIIO;
HAXOJUTh C TOMOIIBIO U3yUYEHHBIX (HOpMyIT
KOOPIMHATHI CepevHbI OTpe3sKa,
paccTosiHue MeXxAy AByMs TOUKaMU;
-yMETb BBIOMPATH MTOAXOASIIHN
WU3YYEHHBIM METOJ I PELICHUs 3aJauu,
pacro3HaBaTh MaTeMaTHuecKue (HakThl U
MaTE€MaTHUYeCKUEe MOJENU B NPUPOJIHBIX U
OOIIIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;
yMeHue IIPUBOJUTH IIPUMEPBI
MaTE€MaTHUYECKUX OTKPBITUNA POCCUHUCKOU U

MHUPOBOM MaTeMaTU4YECKOM HAYKH.

YMETh ONEepUpPOBAThH MOHATUSIMH:
olpeziesICHuE, aKcuoma, TeopeMa,
CIIEICTBHE, CBOICTBO, MPU3HAK,
JI0Ka3aTeNbCTBO, paBHOCUJIbHBIE
dhopmynupoBKY; ymMeHUE (OPMYITHUPOBATH
obpartHoe u IIPOTUBOIOJIOKHOE
YTBEpXKACHUE, NPHUBOJUTH NPUMEPHl U
KOHTPIIPUMEPBI,  UCIOJIb30BaTh  METOJ
MaTeMAaTUYEeCKOW HWHAYKUUU; NPOBOAUTH
JI0Ka3aTeJbHbIE paccy X acHUs pu
peuieHun 3aja4y, OLEHHUBATh JIOTHYECKYIO
IIPAaBUIILHOCTD PACCYKIACHUM;

- yMeTh OIIepPUPOBATH MOHATHUSMHU:
MHOXECTBO, IIOJIMHOKECTBO, OIEpALUU
HaJl MHOXKECTBAMHU; YMEHHUE HUCIIOJIb30BATh
TEOPETUKO-MHOXKECTBEHHBIM ammapar Juis
ONHCaHMWS  PEAIbHBIX  MPOLECCOB U
SIBIICHUH [IPH PEILICHUH 3a]1a4, B TOM YHCJIe
U3 IPYTUX Y4eOHBIX NIPEIMETOB;

yMETh OIEPHPOBATH MOHATUAMH: Tpad,
CBSI3HBIA rpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 33]]aBaTh U ONUCHIBAThH
rpadbl pa3IMYHBIMU crioco0amu;
UCIIOJIb30BaTh rpadbl MPH peIICHUH 3a1a4;
- YMETb CBOOOTHO OIIEpPUPOBATH
NOHSATHSIMHM: _ COYETaHHe, IEepPEeCcTaHOBKA,




YHCIIO COYETaHWH, YHCIO TEePECTaHOBOK;
OouHom HploTOHA; yMeHHE TPUMEHSTH
KOMOWHATOpHBIE (AKTBl U PACCYKICHUS
JUTSL pEeUICHUs 3a/1a4;

-YMETh OIIEPHUPOBATH TIOHSATHUSIMHU:
HATypaJbHOE  YHCJIO, IeJ0e  YHCIIO,
OCTaTOK [0 MOAYJI0, palHOHAIbHOE

YHCIIO, HUPpAIMOHATIEHOE YHCIIO,
MHO>KECTBA HaTypaJIbHBIX, LIEJIBIX,
palMOHANBHBIX, ACHCTBUTEIBHBIX YHCE,
yMeHHe HCIIOIL30BaTh MIPU3HAKU
JIETUMOCTH, HauMEHbIINN o0t

JIETUTENIb ¥ HauMEHbIlee 001Iee KpaTHOE,
anropuT™M EBKiIuaa mpu pemieHuH 3aaad;

3HAaKOMCTBO c Pa3IMIHBIMU
MO3UIIMOHHBIMUA CHCTEMaMH CYHCIICHUS;

- YMETh CBOOOTHO OTICpUPOBATH
TIOHSITHSIMH: CTETIeHb c LEJTBIM
rokazaresem, KOpEeHb  HaTypaJlbHOU

CTCTIEHW, CTENEeHb C  palMOHAIBHBIM
MOKa3areseM, CTEeNeHb C ACHCTBUTEIHHBIM
(BemIeCTBEHHBIM) TOKa3aTeleM, Jorapupm
qycia, CHHYC, KOCHHYC ¥ TaHTCHC
POM3BOJILHOTO YHCIIA;

- yMEThb  ONEpUPOBATh  IOHSTHSIMHU:
TOX/IECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CHCTEMa ypaBHCHHHA U
HEPaBEHCTB, PaBHOCWJIBHOCTh YpaBHEHHIA,
HEPaBEHCTB W CHUCTEM, pallMOHAIBHEIC,

UppalMOHAIIbHBIE, noKa3aTresbHbIe,
CTETeHHBbIE, jorapumuyueckue,
TPUTOHOMETPHUUYECKHE YpaBHEHUS,

HEPAaBEHCTBA U CHCTEMbI; YMEHHUE pellaTh
YpaBHEHHS, HEPABEHCTBA U CHCTEMbI C
MOMOUIbIO PA3IUYHBIX MPHUEMOB; peulaTh
YpaBHEHHS, HEPABEHCTBA U CHCTEMbI C
napaMeTpoM; IMPUMEHSTh  YpaBHEHHS,
HEPAaBEHCTBA, UX CHUCTEMbI Ul PEHICHUS
MaTeMaTHYeCKUX 3aJad W 3aJad U3
pa3IUUYHBIX 00JIacTe HAyKH U pPeaTbHOU
KU3HU;

-yMETh CBOOOTHO OTICpUPOBATH
noHATUSAMHU: Tpaduk (yHKIMH, oOpaTHas
byHKIHS, KOMITO3HITUS hyHKIHH,

JTUHEeHHas byHKIWHS, KBaJ[paTHYHAs




byHKIMsI, cTeneHHas (QYHKIUS C IIEITbIM

nokazaresem, TPUTOHOMETPHUYECKHE
byHKIIMHA, 0OpaTHBIE TPUTOHOMETPHUECKUE
byHKIHY, MoKa3aTebHast "

norapupmMuueckass  QyHKIHH, YMCHHE
cTpouth Tpaduku QGYHKIWN, BBIMOTHATH
npeoOpa3zoBanusi  rpaduKoB  (PYHKIUH;
YMEHHE HCIIO0Ib30BaTh rpaduku (yHKIIHMA
JUTSL M3yYSHHST TIPOIIECCOB U 3aBUCHMOCTEH
NPy PEUIeHWH 3a7ad U3 APYTHX y4eOHBIX
NpeMETOB W W3 pealbHOW  JKW3HHU;
BBIpOXaTh  (opMyliaMH  3aBHCHMOCTH
MEXy BEITMIHMHAMHU;

yMeHHe CBOOOJTHO OTICpUPOBATH
TIOHSTUSIMH, YETHOCTh GyHKIHH,
NePUOTUIHOCTh GbyHKIHH,
OTPaHUYECHHOCTh (DYHKIIMH, MOHOTOHHOCTh
byHKIHH, AKCTPEMYM byHKIHH,

HauOonblllee W HauMEHbIee 3HAYCHUS
GYyHKIIMM  HA  MPOMEXYTKE, yMEHHe
MPOBOAUTH UCCIIEIOBaHUE (PYHKIINU;
yMEHHE  HCMOJb30BaTh  CBOICTBA U
rpadukn  QyHKIUHE OO pelIeHUs
yYpaBHEHHUH, HEPAaBeHCTB M 3aJady C
napaMmeTpamu; n300paxarhb Ha
KOOPAMHATHON  IJIOCKOCTH  MHOXECTBa
pelIeHUI ypaBHEHUW, HEPABEHCTB U MX
CHUCTEM,;

- YMETh CBOOOJTHO OTICpUPOBATH
TIOHSI THSIMH MOCJIeIOBATEIHHOCTb,
apudmMeTnueckas mporpeccus,

reoMeTpuueckas mporpeccus, 0ECKOHEYHO
yOBIBaroIasi TEOMETPUIECKast MMPOTPECCHUS;
YMEHHUE 3aaaBaThb IMOCJICAOBATCIIBHOCTHU, B
TOM YHCIIE C TIOMOIIBID PEKYPPEHTHBIX
dopmyu;

- yYMETb  OIIEpUPOBATh  MOHATUIMU:
HEIPEPHIBHOCTh (DYHKITMH, ACHMIITOT

yMeHHe CBOOOTHO OTICpUPOBATH
TIOHSTUSIMH, YETHOCTh GbyHKIHH,
NePUOTUIHOCTh GbyHKIHH,
OTPaHUYECHHOCTh (DYHKIMH, MOHOTOHHOCTh
byHKIHH, AKCTPEMYM dbyHKIHH,

HauOoJIbIlleE W HaWMEHbIIEEe 3HAYEHUS
byHKIIMM ~ Ha  TPOMEXYTKE;, yMEHHUE
MIPOBOAUTH HCCIIeTIOBaHNE (DYHKIINH,




yMEHHE  HCMOJb30BaTh  CBOICTBA U
rpadukn  QyHKIUHE OIS pelIeHUs
yYpaBHEHHUH, HEPABeHCTB M 33Jady C
napaMmeTpamu; n300paxarhb Ha
KOOPAMHATHOM  IJIOCKOCTH  MHOXECTBa
pellIeHUI ypaBHEHUW, HEPABEHCTB U MX
CHUCTEM;

- yMETh CBOOOTHO OTICpUPOBATH
TIOHSITHSIMH: MOCJIeIOBATEIHHOCTb,
apudMeTnIecKas nporpeccus,

reoMeTpuueckasi mporpeccusi, 0ECKOHEYHO
yObIBatoIasi reoMeTpuieckasi mporpeccus;
yMeHHEe 3a7aBaTh MOCJIEI0BAaTEIbHOCTH, B
TOM 4YHUCJIE C TIOMOINBIO PEKYPPEHTHBIX
dopmyu;

YMETb OIIepUpOBaThH MOHSTHSIMHU:
HENPEPBIBHOCTh  (PYHKIIMH, ACHUMITOTHI
rpaduka (QyHKIMH, TIepBas W BTOpas
Npou3BOJHAs (PYHKIMH, T€OMETPUUECKHI
U (GUBMYECKUH CMBICT TPOU3BOIHOM,
nepBooOpasHas, onpeeseHHbI HHTEerpa;
yMEHHE HaXxOUTh

yMeHHe CBOOOTHO OTICpUPOBATH
TIOHSTUSIMH; YETHOCTh GbyHKIHH,
NIEPUOTUIHOCTh ¢byHKIHH,
OTPaHUYECHHOCTh (DYHKIIMH, MOHOTOHHOCTh
byHKIHH, AKCTPEMYM dbyHKIHH,

HauOonblllee W HauMEHbIee 3HAYCHUS
GyHKIIMM  HA  MPOMEXYTKE, yMEHHeE
MPOBOAUTD UCCIIEIOBaHUE (PYHKIINU;
yMEHHE  HCMOJb30BaTh  CBOICTBA U
rpadukn  QyHKIUHE OO pelIeHUs
YpaBHEHHUH, HEPAaBeHCTB M 33Jady C
napaMmeTpamu; n300paxarhb Ha
KOOPAMHATHON  IJIOCKOCTH  MHOXECTBa
pelLIeHU ypaBHEHUW, HEPABEHCTB U MX
CHUCTEM;

- YMETh CBOOOTHO OTICpUPOBATH
TIOHSI THSIMH MOCJIeIOBATEIHHOCTb,
apudmMeTuyeckas nporpeccus,

reoMeTpuueckas mporpeccus, 6€CKOHEYHO
yOBIBaroIasi TeOMETPUIECKast MMPOTPECCUS;
YMEHHUE 3aaaBaThb IMOCJICAOBATCIIBHOCTHU, B
TOM YHCIIE C TIOMOIIBID PEKYPPEHTHBIX
dopmyu;

- YMETb  ONEpUPOBATH  IOHITUAMH:




HENPEPHIBHOCTh ~ (PYHKIMH, ACHUMITOTHI
rpaduka (QyHKIMH, TIepBas W BTOpas
Npou3BOJHAS (PYHKIHMH, T€OMETPUUECKHI
U (GUBMYECKUH CMBICT  TIPOU3BOJIHOM,
nepBooOpasHas, onpeeseHHbI HHTEerpa;
yMEHHE HaXOIUTh aCUMNOTOTHI TIpaduka
byHKIUY; yMeHHe BBIUUCTISTh
IPOU3BOJHBIE  CYMMBI, TMPOHU3BEICHHUS,
YaCTHOTO M  KOMIO3UIMH  (QYyHKUUH,
HaxXOJWTh ypaBHEHHE KacaTelbHOM K
rpaduky (QpyHKIIMU; yMEHHE HUCIIOIh30BaTh
MIPOU3BOIHYIO TUISt UCCJIEIOBAHUS
GyHKIMHE, U1 HaXOXKJIEHUS HAWITYYILero
pelieHus B TPUKIAAHBIX, B TOM YHCIE
COLIMATIbHO-9KOHOMUYECKUX U (PU3UYECKUX
3aa4yax, Ui OINpeAeNieHUs CKOpPOCTU H
YCKOPEHUS; HAXOAUTh TUIOIMAIN U 00bEMbI
buryp ¢ nMomoIp0 UHTErpaa; NPUBOJAUTH
PUMEPBI MaTeMaTH4eCKOro
MOJIETTUPOBAHUS c MOMOIIbIO
nuddepeHIaTbHBIX YPAaBHCHHI;

- yMETh OTepupoBaTh MOHITHUSIMH;
KOMIUIEKCHOE  YHCIIO,  COMNpPSDKEHHBIE
KOMIUIEKCHBIE YHUCIIa, MOAYJIb U apryMEHT
KOMIUIEKCHOTO 4YHcia, Qopma 3amucu
KOMIUIEKCHBIX 4Hcen (reoMeTpuyeckas,
TPUTOHOMETPHUYECKass M ajreOpandeckas);
yMETb NPOU3BOANTH  apuMeTHYecKue
NEHCTBUSL C KOMIUIEKCHBIMU —UHCJIaMH;
OPUBOJUTH  MPUMEPHI  HCIIOJIb30BAHUS
KOMIUIEKCHBIX YHCEIT;

- YMETh CBOOOTHO OTICpUPOBATH
MNOHATUAMU: CpelHee apudmeTuyeckoe,
MeAMaHa, HauOoJblllee U HauMEHbIIee
3Ha4YeHHUs, pa3max, JTUcTepcus,
CTaH/JapTHOE OTKJIOHEHHE JUIS OMHCAHMS
YHCIIOBBIX JAHHBIX; YMEHHE HCCIIelI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCIE C
IpUMEHEHHEM TIpadUyecKux METOIO0B H
JNEKTPOHHBIX  CPEACTB;  TpaduyecKu
HCCJIEIOBAaTh COBMECTHBIE HAOIIOJIEHUS C
MOMOIIbIO  JIMAarpaMM  pacCeUBaHUs H
JIMHEWHOW perpeccuu;

-yMeTb HaXOAHUTb BEPOSITHOCTH COOBITUIH C
UCIIOJIb30BaHUEM TpaUUECKUX METOJIOB;
OPUMEHATD JUISl pelieHus 3a1a4 (popMyJibl




CIIOXKEHHMSI U YMHOXEHHUS BEpOSITHOCTEH,
dbopMysTy TOITHONW BEPOSTHOCTH, (hopmyiry
bepuymnu, xkoMOuHaTOpHBIe (AaKTBI U
dbopMybI; OLICHUBATh  BEPOSTHOCTH
peaNbHBIX COOBITHI; YMEHUE ONEepHUpOBaTh
MOHSTUSMU: ciryJaifHast BEJIMYMHA,
pacnpeneneHnue BEPOATHOCTEH,
MaTeMaTHYeCKOe OKHMJIaHUE, TUCTepCUs U
CTaHJIAPTHOE  OTKJIOHEHHE  CIy4ailHOM
BEJIMYMHBI, (YHKUHUU pacrpeaencHus |
IUIOTHOCTHU pPaBHOMEPHOTO,
MOKa3aTeIbHOIO U HOPMaJIbHOTO
pacopeneneHuid; yMEHHEe HCHOJIb30BaTh
CBOICTBA M3YUYEHHBIX pacHpeieieHui st
pelieHus 3ajady; 3HAKOMCTBO c
MNOHSATUAMM: 3aKOH  OOJBIIMX  YHCEN,
METOJIbI  BBIOOPOUYHBIX  HCCIIEOBAHMUIA;
yMEHHE MPUBOAUTH NMPUMEPHI MPOSBICHUS
3aKOHa OOJBIIUX YKCENT B MPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSX;

YMETh CBOOOJIHO ONIEPUPOBATH MOHATHSIMHU:
TOYKa, IpsiMasi, INIOCKOCTh, MIPOCTPAHCTRO,
OTPE30K, JIy4, IUIOCKUW yroJl, ABYIPaHHBII

yTOJI, TpEeXTpaHHBIH yToJI,
nepeceKaromnmecs, napajuiefibHple U
CKpEeIIMBaOIINEecs psIMbIE,

NapajieIbHOCTh W MEPICHANKYISIPHOCTh
OpsSMBIX W TUIOCKOCTEH, YTroJl MEKIy
OpsSMBIMH,  yTOJl  MEXIY MpsIMOH U
TUTOCKOCTBIO, YTOJ MEXIY IUIOCKOCTSIMHU;
YMEHHE UCIIONIb30BaTh MPH PEIICHUH 3324
U3yYeHHbBIE (baxThI " TEOPEMBI
TUTaHUMETPHH; yYMEHHUE OILICHUBATh
pa3Mepbl OOBEKTOB B OKPY)KAIOLIEM MHUPE;
yYMEHHUE OTIepPHPOBATH TIOHSATHUSIMHU:
MHOTOTPaHHHK, CEYCHHWE MHOTOTPaHHHKA,
NpaBWIbHBI ~ MHOTOTPaHHHK, MPH3MA,
nupamuna, ¢Gurypa W TOBEPXHOCTh
BpaIlleHHs, IHIUHIP, KOHYC, map, chepa,
pa3BepTKa MOBEPXHOCTH, CEUEHHs] KOHYCa
U [WIMHIpPA, TapajulelbHbIE OCH WU
OCHOBAHHIO, CEUEHHE Iapa, IJIOCKOCTh,
Kacaromasicss cepsl, HWIMHIpPA, KOHYCA;
YMEHHUE CTPOUTh CEUEHHE MHOTOTPaHHHKA,
n300pakaTh MHOTOTPAHHHUKH, (UTYpPHI U
TIOBEPXHOCTH BpAIICHUS, MX CCUYCHHS, B




TOM 4YHCIE C TIOMOIIBIO DIIEKTPOHHBIX
CpeICTB;, YMEHHE TPHUMEHSATh CBOWCTBA
TeOMETPUYECKUX (DUTYDP, CAMOCTOSTEIHHO
(GOpMyIHPOBATH OTPEACTICHUS H3YYaeMbIX
buryp, BbIIBUTAThH

THIOTE3bl O CBOMCTBaX W TpHU3HAKaX
reoMeTpuueckux ¢Guryp, OOOCHOBHIBATH
WINA ONpPOBEPraTh MX; YMEHHE MPOBOIUTH
knaccuukanuo QGUTyp MO pa3TUIHBIM
NpU3HAKaM, BBITIOJHATE  HEOOXOIUMbIE
JIOTIOJTHUTEIIBHBIC TOCTPOCHHS,

- YMETh CBOOOTHO OTICpUPOBATH
MOHATUSAMHU: TUIONIAAb (GUTYpPHI, 00BEM
(GUrypel, BeNWYMHA yIia, PAacCTOSHUE OT
TOYKH JO TUIOCKOCTH, PACCTOSIHHE MEXIY
TPSIMBIMH, paccrosiHue MEXTY
TUTOCKOCTSIMH, TUTOIIAAb cepsl, MIONIaah
MIOBEPXHOCTH TUPaMUJIbI, TIPU3MBEI,
KOHyca,  UWIWHApa, o0o0BeM  KyOa,
PSIMOYTOJIBHOTO napaieNenurnea,
NUPaMUJIbI, TPU3MBI, IHIUHIPA, KOHYCA,
miapa; yMEHHE HaXOJIUTh OTHOIICHHE
00beMOB MTOA00HBIX (BHTYD;

- yMETh CBOOOTHO OTICpUPOBATH
NOHSATHSIMH: JIBUKCHUE, TapaIeTbHBIN
NepeHOC, CHMMETPUsI Ha TUIOCKOCTH W B
NPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHUe
nojo0usi, Moao0HBIE (UTYPBI, yMEHHE
pacrmo3HaBaTh ~ paBHbIE W TOAOOHBIC
Gurypel, B TOM 4YHCIEe B TPHUPOJE,
HCKYCCTBE, aApXUTEKTYpE; yMEHUE
UCTIOJIb30BaTh reOMETPUIECKUE
OTHOIICHHS, HAXOIUTh T'€OMETPUYCCKUE
BEJTMYUHBI (JJTMHA, YTOJI, TDIOMAh, 00BEeM)
NPy PEUIeHWH 3a7ad U3 APYTHX y4eOHBIX
NPEMETOB U U3 PEaTbHOM KU3HH,

- yMETh CBOOOJTHO OTICpUPOBATH
NOHATHSIMH:  TIPSIMOYTOJIbHAsE ~ CHUCTEMa
KOOpJIWHAT, BEKTOP, KOOPAWHATHI TOYKH,
KOOPAWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJCHNE  BEKTOpa  HA  YHCIIO,
pa3iokeHue  BeKTopa Mo  0aswmcy,
CKaISIpHOE  TIPOM3BENEHHE, BEKTOPHOE
NPOM3BEICHUE, YTOJI MEXIy BEKTOPaMHU;
YMEHHE HCIIOJIb30BaTh BEKTOPHBIA WU
KOODJAWHATHBIA  METOJ  JIIsl  peIICHUs




TEOMETPUUYECKUX 3a7a4 M 3a1ad JPYyrux
y4eOHBIX MIPEAMETOB; OTICpUPOBATH
Marpuma 2x2 u  3x3,
OTIPENICTTUTENh MaTPHUIIbI, TEOMETPUICCKUIN
CMBICJT OTTPEICITUTEIS;

IIOHATHUAMU

- yMEeTh MOJIETTUPOBATh peaibHbIe
CUTyallld  Ha  SI3bIKE  MAaTEeMAaTHKH;
COCTaBIISITh  BBIPAXKEHHUS,  YpaBHEHHS,
HEPAaBEHCTBA M MX CHCTEMBI 1O YCIOBHUIO
3aJauu, HCCIIEIOBATh MTOCTPOECHHBIE
MOJIEIM C UCHOJb30BAaHUEM ammapaTa

anreOpbl, UHTEPIPETUPOBATH MOTYUYEHHBIH
pe3ynbTar;  CTPOUTh
MOJIEIM C TIOMOUIbI0 TE€OMETPUUYECKUX

MaTEMAaTHYCCKUEC

MOHSTUN U BEJIMYUH, PEIIaTh CBA3AHHBIE C
HUMHU TpPaKTHYECKHE 3a7aud; COCTaBIISThH
MOJIeh u

TOJTy4YEeHHBIN
pe3ynbTar; pemiarb NpUKIATHBIE 33Ja4u
CpelICTBAMU MaTeMaTUYEeCKOro aHajiu3a, B

BEPOATHOCTHYIO
UHTEPIPETHPOBATH

TOM YHCJIE COIHAJIPHO-O2KOHOMHUYECKOI'O U

(U3UYECKOTO XapaKTepa;

-yMEHHE BBIOMpATh TOAXOJAIIUNA METOA
JUIs  pelieHus — 3aJayd;  [OHMMaHHe
3HQUMUMOCTH MATEMAaTUKH B U3YYCHUH
MIPUPOIHBIX U OOILIECTBEHHBIX MPOIIECCOB
U SIBICHUH; yMEHUE  paclo3HaBaTh
MpOSIBICHUE 3aKOHOB MaTEeMaTHKUd B
UCKYCCTBE, YMEHHME NPUBOAUTH IPUMEpPHI
MAaTEeMaTUYECKUX OTKPBITUHA POCCUMCKON U
MHPOBOM MaTEMaTUYECKON HAYKU

OK 02. B ob6macTu IIeHHOCTH HAy4yHOTO | - YMEThb  ONEPHPOBATH  MOHATHAMU:
Hcnons3oBath MO3HAHUS: panmoHaNbHas (QYHKIHS, IOKa3aTelbHas
COBPEMEHHBIE -copMUpPOBAaHHOCTSH | QyHKIHS, CTETIEHHAs byHKIMA,
Cpe/CTBa MOUCKA, | MUPOBO33PEHHH, norapudMuIecKast byHKIHS,
aHaIM3a u COOTBETCTBYIOIIETO TPUTOHOMETPUYECKHE ¢byHKIMY,
MHTEPIIPETAlNN | COBPEMEHHOMY YPOBHIO | oOpaTHble (YHKIHMH; yMEHHE CTpPOUTH
uHpOpMalUU, U | Pa3BUTHA HayKu u | rpaduKu N3Y4YEHHBIX (byHKIMH,
MH(QOPMAIMOHHBI | OOIIECTBEHHOM NPAKTHKH, | UCTIOJNB30BaTh TpapuKu TpU HU3YUCHUH
€ TeXHOJIOTUU OCHOBAHHOTO Ha JMajore | mMpoIeccoB M 3aBUCHUMOCTEH,  IpH
IUISL BBITIOJIHEHHS | KYJIBTYP, CIIOCOOCTBYIOIIETO | PEHIEHUH 3aad W3 Jpyrux y4eOHBIX
3a7a4 OCO3HAHMIO CBOErO0 MeCTa B | MPEIMETOB M 3a/a4 U3 PEaJbHON >KU3HU;
npodeccHoHaIbH | KYJIbTypHOM MUPE; BBIpaXaTh  (GOpMyJamMH  3aBHCHMOCTH
Oli ICATENBHOCTHU. | - COBEPLICHCTBOBAHHUE S3BIKOBOW | MEXIy BEITMUMHAMH,
U YUTATENICKOW KyJIbTYphl KakK | - yMETh  ONEPHPOBaTh  IMOHATHIMHU:
cpeacTBa B3aUMOJICHCTBUSA | TOXKAECTBO, TOXKIECTBEHHOE
MEXAy JIOABMH M IIO3HaHHS | MpeoOpa3oBaHue, ypaBHEHHE,
MUDA; HEpAaBEHCTBO, CHUCTEMa _ ypAaBHCHMHA U




- OCO3HAaHHE LEHHOCTH HAy4YHOU
NESTEIIbHOCTH, TOTOBHOCTB
OCYILLECTBIIATEH IPOEKTHYIO U

HCCIIEIOBATENBCKYIO
JNEATEIIbHOCTh MHAUBUYAJIbHO M
B rpymIe.

Osganenue YHUBEPCAIbHBIMU
y4eOHBIMU MMO3HABaTCIILHBIMU
JIEHCTBUSIMU:

B) pabora ¢ uHpopmaiuei:

- BJIQJICTh HABBIKAMHU TOTYYCHUS
uHpOpMalMu U3  UCTOYHHKOB
pasHBIX THIIOB, CaMOCTOSTEIBHO
OCYIIECTBIISATh TOWCK, aHAJIN3,
CHCTEMaTHU3aIIUI0 u
UHTEpIpeTalui0  uHbOpMauu
pa3iM4YHBIX BUIOB U  (QOpM
IPECTaBICHHS,

- CO3/1aBaTh TEKCThI B PA3IUYHBIX
dbopMaTax ¢ y4yeToM Ha3HAYCHUS

UHpOpMAIUU u IEJICBOM
ayIUTOPHH, BEIOHpast
ONITUMAITLHYIO bopmy

IIPEACTABIICHUS U BU3YyaJIU3allNY;
- OLICHMBATb JOCTOBEPHOCTS,
JETUTUMHOCTh WH(pOpMAINHU, ee
COOTBETCTBHUE  IIPABOBBIM W

MOPaJIbHO-3TUYCCKUM HOPMaM;

- UCIIOJIb30BATh cpexacTBa
MH(POPMAIIMOHHBIX u
KOMMYHUKAIIHOHHBIX
TEXHOJIOTU B pelIeHun
KOTHUTUBHBIX,
KOMMYHHUKaTHBHBIX u
OpPraHM3allMOHHBIX  337a4 ¢
coOIroIeHreM TpeOOoBaHUI
SPrOHOMHUKH, TEXHUKH
0e30I1acHOCTH, TUTHUCHEI,
pecypcocOepekeHus, TPaBOBBIX
U OTHYECKUX  HOPM, HOPM
nH(pOpMaAITMOHHOM
0e30IMacHOCTH;

- BIIAJIETh HaBBIKAMH
pacro3HaBaHWs W 3alIHTHI

uHpopManuu, UHGOPMAITMOHHON
0€30MacHOCTH JIMYHOCTH

HCPABCHCTB, PAaBHOCHUJIILHOCTL YpaBHCHHHU,
HEPAaBCHCTB MW CHUCTEM, paluOHAJILHBIC,

UppaLMOHAIIbHBIE, II0Ka3aTeNbHbIE,
CTCIICHHBIE, JorapupmMuUecKue,
TPUTOHOMETPUUECKUE YpaBHEHUS,

HEPaBEHCTBA , YMETh PELIaTh ypaBHEHMS,
HEPABEHCTBA U CHUCTEMBl C IIOMOILBIO
pa3MYHBIX IPUEMOB; PElIaTh YpPaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C IApaMeTpOM;
INPUMEHATh YPaBHEHUS, HEPAaBEHCTBA, MX
CUCTEMBI ISl PELICHUS MaTeMAaTHUYECKUX
3ajlad M 3a7ad U3 Pa3IU4YHBIX oOjactei
HAyKU U PEaJIbHOU KU3HY;

- yMETh CBOOOJTHO OTICpUPOBATH
HNOHATHAMM: JIBUXKECHUE, TNapalyiebHbII
IEPEeHOC, CUMMETPUs Ha IUIOCKOCTH U B
IPOCTPAHCTBE, MOBOPOT, Mpeodpa3zoBaHue
nonobus, noao0Hble (UTYPBI; YMETb
pacrio3HaBaTb  paBHble UM  IOJ00OHBIE
burypsl, B TOM 4YHCle B MpUPOJE,
HCKYCCTBE, aApXUTEKTYPE; YMETb
HCIIOJIb30BaTh reoMeTpHyYecKre
OTHOIIEHHS, HaXOAUTh TI'E€OMETPUYECKUE
BEJIMYMHBI (JUIMHA, YTOJI, TUIOIA b, 00BEM)
IpU PeUIeHUH 3a7ady U3 APYTUX y4eOHBIX
MPEIMETOB U U3 PEaIbHOM JKU3HU

OK 03.
IInanupoBath 1
peann30BbIBATh
cOOCTBEHHOE

B obnactu JyXOBHO-
HPABCTBEHHOT'O BOCIIUTAHHUS:
- c¢(hOpMHUPOBAHHOCTh

HpPaBCTBCHHOI'O CO3HaHMus,

= YMETh  ONCPUPOBATH  MOHATUAMMU:
paunOHAJIbHBIC, HppalMOHAJIbHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC,

J'IOI‘apI/I(bMI/I‘leCKI/IC, TPUTOHOMCTPHUUYCCKHC




npo¢eCCuOHAIBH
0€ ¥ JINYHOCTHOE
pa3BuTHE,
MpeanpuHUMATE
bCKYIO
JeSITeIbHOCTD B
npo¢eCCuOHAIBH
oit cepe,
WCTIOJIh30BATh
3HaHUS 110
(buraHCOBOM
IPaMOTHOCTH B
pa3IMYHbBIX
KU3HEHHBIX
CUTYyaIHsIX

OTUYCCKOI'O ITOBCIACHUS,

- CIIOCOOHOCTH OLICHMBATh
CUTYAITHIO u MPUHUMATH
OCO3HAaHHBIC penieHus,
OpHUEHTHUPYSCh HAa  MOpPaJIbHO
HPaBCTBEHHBIC HOPMBI u
LICHHOCTH;

- OCO3HaHHE JIMYHOTO BKJaja B
MOCTPOEHUE YCTOMYHBOTO
Oymymiero;

- OTBETCTBEHHOE OTHOIICHUE K
CBOUM poauTelssM W  (WJH)
TPYTUM YJIeHaAM CeMbH,
CO3JIaHMI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TIPUHATHUS
IIEHHOCTEH CeMEWHOM >KWU3HU B
COOTBETCTBHH C  TPATUIUSIMHU
HapoaoB Poccuu;

OBnanenue YHUBEpCaTbHBIMHU
PEryJISTUBHBIMH

NEUCTBUSIMU:

a) CaMOOPTaHMU3AITUS:

- CaMOCTOSTEIIBHO

OCYIIECTBIISITh  TTO3HABATEIBHYIO
NesITeTbHOCTb,
poOJIEMBI,

dbopmyupoBaTh
3aJaud = B
NESTeTbHOCTH |
CUTYaIIUsX;

- CaMOCTOSATENIBHO COCTaBIISITh
IJIaH pemieHus MpoOJeMbl  C
YYEeTOM HMEIOIINXCS PECYpPCOB,

BBISIBIISITh
CTaBHTh u

COOCTBEHHBIC
o0OpasoBaTenbHON
KU3HEHHBIX

COOCTBEHHBLIX BO3MOJXKHOCTEH MU

MPEANOYTEHU;
- JaBaTh OIICHKY HOBBIM
CUTYAIHIM; CIocoOCTBOBATH

(hOpPMHUPOBAHHMIO M TPOSBICHUIO
[IUPOKOH DPYIUIMH B Pa3HBIX
o0nacTax

3HAaHWM, IIOCTOSHHO

MTOBBIIIATH CBOM
00pa3oBaTeNbHbIN U KYJIbTYPHBIHA
YPOBEHB;

0) CaMOKOHTPOJIb:
UCIOJIb30BaTh

pedexcnn

IIPUEMBbI

TSt OLIEHKHU

YpaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI;
- yMeTb  OIepUpOBaTh
MHOTOTPaHHHUK, CEUYEHUE MHOTOTPAaHHHUKA,

ITOHATUSAMMU:

KyO, mapasuienenune, npu3Ma, mupaMuia,
burypa wu BpaIeHus,
WIMHAP, KOHYC, Imap, cdepa, CeUeHUs
burypsr BpAICHHS, TUIOCKOCT,
Kacaromasicss cepsl, MUIMHIPA, KOHYCA,
TUTOIAb TIOBEPXHOCTH MTUPaMUJIBI,
NpU3MBI, KOHyCa, LWIMHAPA, IJIONIAIh
cheprl, oOBeM KybOa, NPSIMOYTOJIBLHOTO
napajieNienunena, NTHPAMHUIbI, TPU3MBIL,
IWIMHApPA, KOHyca, IIapa; yMEHHe
n300pakaTh MHOTOTpaHHHKH "
MIOBEPXHOCTH BpAIEHHS, WX CEUCHHS OT
pyKH, c YEePTEIKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEJICTB;
YMETh  paclio3HaBaTh CUMMETPHIO B
NPOCTPAHCTBE;  YMETh  pPaclO3HaBaTh

MPaBUJIbHbIE MHOTOI'PAaHHUKU;

YMETb OIIepupOBaTh MOHSATUSIMU:
MpsIMOYTOJIbHAsE ~ CUCTeMa  KOOpAMHAT,
KOOpJAMHAThl TOYKH, BEKTOP, KOOPIMUHATHI
BEKTOpa, CKaJSIPHOE MPOU3BENIEHUE, Yroll

MMOBEPXHOCTh

IIOMOILIBIO

MEXJAy BEKTOpaMH, CyMMa BEKTODPOB,
IIPOM3BEJICHUE  BEKTOpa Ha  YHUCIIO;
HaXOQUTb C  TOMOIIBIO  HW3YYEHHBIX

(dhopMys1 KOOpIMHATBHI CEPElIUHBI OTPE3Ka,
paccTosiHue MEXAY ABYMSI TOUKaMu




CUTyallk, BBIOOpPAa  BEPHOTO
pelIeHus;

- yMeTb OLICHUBaThb PHUCKU U
CBOEBPEMEHHO MPUHUMATH
pEIICHHUS M0 UX CHHXKEHUIO;

B) DMOLIMOHAJIbHBIM ~ MHTEJIEKT,
Mpenonaratomumi
c(hOpMHUPOBAHHOCTb:
BHYTpEHHEH MOTHBAIIHH,
BKJIIOYAIOLIEH  CTpEMJIEHHUE K

JTOCTIDKCHHUIO TIeJIM W yCIeXy,
OTITUMHU3M, WHHUITUATUBHOCTD,
YMEHHUE JIeHCTBOBATh, UCXOMIS W3
CBOHX BO3MOKHOCTEN;

- SMIAaTHH, BKJIIOYAIOIIEN
CIOCOOHOCTD MMOHUMATh
SMOIMOHAJILHOE COCTOSIHUE
JIPYTHUX, YYUTHIBaTh €ro IpH

OCYIIECTBICHUH KOMMYHUKAIIHH,
CIIOCOOHOCTh K COUYYBCTBHIO H

COIIePSIKHBAHHMIO;
- COIMAJIBbHBIX HaBBLIKOB,
BKJIFOUYAFOIINX CIIOCOOHOCTH
BBICTpAaWBaTh  OTHOIICHUS  C

IPYTUMH JTFOIBMHU, 3a00THUTHCA,
MPOSIBJIATE UHTEPEC M pa3peniath
KOH(JIUKTBI

OK 04.
DddexTuBHO
B3aMMOJIEMICTBOBA
Th U paboTaTh B
KOJUIEKTUBE U
KOMaHj1e

FOTOBHOCTL K CaMOpa3BUTHUIO,
CaMOCTOATCIbPHOCTHU u
CaMOOITPCACIICHUTIO,

-OBJIaJICHWE HaBBIKAMHU y4eOHO-
HCCIIEI0OBATENBCKOM, IPOEKTHOMN
M COIMAJIBHON NEATCILHOCTH;
Osnanenue YHUBEpCAIbHBIMU
KOMMYHHUKATUBHBIMU
JNEUCTBUSAMMU:

0) coBMeCTHas ACSITEIBHOCTD:
MOHUMATh U MCHOJIb30BaTh
MPEUMYILIECTBA KOMAHIHOW H
WHJIUBUTyaIbHOU paboTHI;
IIPUHUMATh LEIU COBMECTHOMN
NEeSATEeIbHOCTH, OpPraHU30BBIBaTh
U KOOPJAMHHUPOBATH JIECUCTBUS IO
€  JOCTHXKEHHUIO:  COCTaBJIATH
IJIaH JEHUCTBHUM, pacIpenessTh
poiM ¢ y4eTOM  MHEHUH
Y4aCTHUKOB o0cyX1aTh
PE3YJIbTAaThl COBMECTHON pabOTHI;

- YMETb  OIEpUPOBaThb  IOHATUSMH:
CIIy4aiHBIN ONBIT W Ciy4ailHoe coObITHeE,
BEPOATHOCTh CIy4aifHOTO COOBITHUS; YMETh
BBIYUCIISITh BEPOSITHOCTh c
UCIIOJIb30BaHUEM TIpadUUYECKUX METOJIOB;
bopMyIIbI

IMPUMCHATH CJIOKECHUA u

YMHOKEHUSA BEpPOSITHOCTEM,
KOMOHMHATOpHbIE (DaKTbl U (OPMYIIBI MPU
pelIeHny 3aj7ay; OLEHUBATh BEPOSITHOCTHU
COOBITHIA;

PCATBbHBIX 3HAaKOMCTBO co

CHy‘IﬂﬁHBIMH BCJIIMYNHAMU, YMCEHUEC

MIPUBOIUTH TIPUMEPHI MPOSIBIICHUS 3aKOHA
OOJIBIIINX

yucel B NPUPOJHBIX U

OOIIIECTBEHHBIX SBJICHUSX;

- YMETb cBOOOJIHO ONEepUpPOBATH
IIOHATUSAMMU CTCIICHb C 1CJIBIM
[I0Ka3aTelieM, KOpEHb HaTypaJIbHOU
CTENIEHU, CTENEeHb C  PalMOHAIBHBIM




- KOOPAWHHUPOBATh U BBHITIOTHATH
paboTy B YCIOBHUSX peajbHOrO,

NOKa3areseM, CTEeNeHb C ACHCTBUTEIHHBIM
(BemIeCTBEHHBIM) TOKa3aTeneM, Jorapupm

BUPTYyaJbHOTO Y| ypcna, cumHYC, KOCMHYC ¥ TaHTEHC
KOMOMHHPOBAHHOTO .
B3AMMOEHCTBISL POU3BOJILHOTO YHCIIA;
- OCYIECTBJIATH MO3WTHBHOE | I MCtP CBOOOZIHO  OMEpHPOBATE
CTpaTermueckoe moBeneHme B | MOFATHAMHE: rpaduk QyHKIUH, OOpaTHas
Pa3IMYHbIX CUTYyalHsIX, dyHKI, KOMIIO3HIINA (ynKmi,
MPOSIBIISITH TBOPUYECTBO U | TuHelHas byHKIHS, KBaJ[paTUIHAS
BOOOpakeHue, OBITB | ()yHKIMS, CTeleHHAs (QYHKLIUSA C LEIbIM
HHUNIMATHBHBIM. Osnazienue | pokasarenem, TPUTOHOMETPUIECKHE
YHUBCPCALHRIMU (yHKIMH, 06paTHBIE TPUTOHOMETPHUECKUE
PETYISITUBHBIMU ICUCTBUAMU: by, O — "
T) IpUHATHE Cce0s W JIPyrux
Moxeit: norapupmMuueckass  (QyHKIIMH;  YMETh
- PHHMMATH MOTHBEI y | CTPOUTH TpaduKu (DYHKUHUHA, BBINOIHATH
apryMeHThl JIpyTUX JIOACH NpH npeodpasoBaHms rpapuKoB QyHKIIHIA;
aHam3e pE3yIbTaTOB | -yMETh HCIIONIb30BaTh TPaQUKH (QYHKLHH
JeSTeTbHOCTH; JUTSL M3yYSHHSI TIPOIIECCOB U 3aBUCHMOCTEH
- MpU3HABaTh  CBOC TIPABO W | Mpy pellleHUH 3aJad U3 JAPYTuX y4eOHBIX
MpaBo  JIPYTMX  JHONEH  HA | ppenvieroB M M3 pealbHOM  KH3HH,
ggﬁgiﬁb cHocoBHOoCTs | BPIPAKATH dbopMynamMu  3aBUCUMOCTH
IIOHUMATh MHUpP C [O3ULMH | MEKIY BEIMIMHAMMU,
APYTroro 4€I0BCKa - CBOOOJHO OIEPUPOBATH IMOHATHAMHU:
YeTHOCTh  (YHKIUH,  TNEPUOTUYHOCTD
GyHKIIMH, OTPAaHUYEHHOCTh  (PYHKIIWH,
MOHOTOHHOCTh ~ (DYHKIIMH,  3KCTPEMyM
byHKIIMKA, HAWMOOJBINEE W HAUMEHBIIEE
3HA4YeHUs1 (QYHKIHMH HAa TMPOMEXKYTKE;
yYMETh IPOBOJTUTH WCCIIeZIOBaHUE
byHKINH;
- yMeTh WCIONB30BaTh CBOWCTBA U
rpadukn  QYHKOMA  JJI1  PEIICHUS
YpaBHEHMH, HEPAaBEHCTB M 3aJad C
napamMeTpamu; n300paXkaTh Ha
KOOPJIMHATHONW TUIOCKOCTH  MHOKECTBa
peuieHuil ypaBHEHUH, HEPABEHCTB U HX
CUCTEM
OK 05. B obnactu ACTETUYECKOTO | -~ YMETh ONEPUPOBATH MOHATUSIMU: CPEIHEE
OcymiecTBisTh BOCITUTAHHS: apudMeTHYECKoe, MeIuaHa, HauOoJbIlee
YCTHYIO U - 3CTETMYECKOE OTHOLICHWE K M  HaWMEHbIEe  3HAUCHHs,  pa3Max,
NMCHMEHHYIO MHpY, BKJIIOYas 3CTETUKY OBITa, | qUCHEPCHs, CTaHAAPTHOE  OTKJIOHEHHE
KOMMYHMKALIHAIO Hay4qHOro u TEXHUYECKOI'O | ypucioBoro Habopa; yMEHHE W3BIICKATH,
Ha TBOpYECTBA, CIOpPTa, TPyAa W | UHTEPIPETUPOBATH UH(OpMALHIO,
rOCyJapcTBEHHO | OOIIECTBEHHBIX OTHOLICHUH; NpelCTaBIeHHYl0 B  TabmuMuax, Ha
M S3BIKE - CHOCOOHOCTh  BOCTIIPUHHMATh qmarpammax, TrpaduKax, OTPaKAIOLIYO
Poccuiickoit PA3JIMAHBIC = BUIBL — MCKYCCTBA, | opoiicrpa peanbHBIX — IPOLECCOB U
®denepanuu ¢ TPAIMIIH T TBOPUCCTBO CBOCTO M| o ivtit; mpeicTansTs uH(pOpMaIUIO C
, Tpen pmai
ApYyTUX  HapoAoB,  OIIyIIaTh
yaerom IMOIMOHAIIBHOE Bo3aeiicTue | TOMOIIBIO  TAOmuI W JMArpamm;




0cobeHHoCTeMH HCKYCCTBA; UCCIIEIOBaTh CTATUCTHYECKUE TaHHbIEC, B
COLMAIBHOTO U - yOeXJIEHHOCTh B 3HAUYUMOCTH | TOM YHUCIE C MPUMEHEHHUEM TIpapruecKux
KYJIbTYPHOTO A1 JAMYHOCTM M OOIIECTBA | METOIOB M DJICKTPOHHBIX CPEIICTB;
KOHTEKCTa OTE€YECTBEHHOIO M  MHPOBOIO | - YMETh ONEPUPOBATH MOHATHUSMH: TOUKA,

HCKYCCTBA, OTHUYECKUX | mpsiMasg,  IUIOCKOCTb,  IPOCTPAHCTBO,

KYJIbTYypPHBIX TpaaUIHiA U | NBYIpaHHBI  Yroji, CKpeLUBaroIINuecs

HapoAHOTO TBOPYCCTBA, npsiMbIC, napaaneIbHOCTh Hu

- TOTOBHOCTBH K CAMOBBLIPAKCHUIO NePIEeHANKYIIPHOCTh OPsSIMBIX u

B pasHbIX BHIAX HCKYCCTBA, | [jjOCKOCTEH, YroJl MEXAY NPSIMBIMU, YIOJ

CTPEMIICHHE HPOSBIATE KAYCCTBA | Mejky NPAMOH M IUIOCKOCTBIO, YIOII

TBOPYECKOU JIMIHOCTH; MEXIY IUIOCKOCTSIMH, PACCTOSHHUE OT

Osunanenne YHHUBEPCAIBHBIMH | ToyKy 110 TUIOCKOCTH, PACCTOSTHUE MEXKITY

KOMMYHHKAaTHBHBIMH IIPSIMBIMU, paccTosiHue MEXTy

JICHCTBUAMMU; IUIOCKOCTSIMH; - YMETh MCHOJIb30BaTh MPU

a) obmenue; pelIeHHH 3aj1ad W3yYeHHbIC (aKThl U

- OCYHICCTBILATE KOMMYHHKALHMH | reopempl IUIAHUMETPUH; yMEHHE

BO BCeX Cepax KH3HH, OLIEHUBATh pasMepsbl 0OBEKTOB

- pacmo3HaBaTh  HeBepOalbHBIE OKPYKAIOTIEr0 MHPA.

CpelcTBa OOINEHUs, TMOHUMATh

3HAYEHHE COIUAIBHBIX 3HAKOB,

pacro3HaBaTh IPENOCHIIKI

KOH(QUIMKTHBIX  CUTyallud U

CMSr4aTh KOH(IUKTHL;

- pa3BepHYTO U JIOTHYHO

u3jaraTb CBOIO TOYKY 3pEHHS C

UCTIOJIb30BaHUEM SI3BIKOBBIX

CPEICTB
OK 06. - 0CO3HaHHE OOYyYaIOMIMMUCH | - YMETh OIepupoOBaThH MOHSTUSIMHU:
IIposiBisATH pOCCUICKON IpaXkKJIaHCKOM | MPSMOYTOJIbHAsE ~ CHUCTEMa  KOOpPJWHAT,
IpaXk1aHCKO- UICHTUYHOCTH; KOOPJAMHATHI TOYKH, BEKTOpP, KOOPAWHATHI
NaTPUOTUYECKYIO | IeJICHAPaBICHHOE Pa3sBUTHE | BEKTOpPA, CKAJSIPHOE IMPOU3BEICHUE, YIOJI
HO3HLUIO, BHYTPEHHEN MO3ULMH JIMYHOCTH | MEKTY BEKTOpAMH, CyMMa BEKTOPOB,
JEMOHCTPUPOBAT | Ha OCHOBE OyXOBHO- | IPOM3BEICHUE  BEKTOpa  HAa  YHCIO;
b OCO3HaHHOE HPaBCTBEHHBIX LUEHHOCTEH | HAXOJMTH C TOMOIIBIO U3YUCHHBIX (hopMyT
TIOBEJICHHUE HA HapOJI0B Poccuiickolt | koopauHATHI CEPEMHEI OTpE3Ka,
OCHOBC @enepanuy, MCTOPUYECKUX M | PACCTOSIHUE MEXKIY JBYMsI TOYKAMHU;
TpaauIIMOHHBIX HAalMOHAJIbHO-KYJAbTYPHBIX | -yMETh BEIOUPATH MOXO TSI
001IeYeNIOBEYECK | TpaguIHIid, dopmupoBanue

UX IIEHHOCTEH, B
TOM

y4eTOM
rapMOHM3AIUN

YHUCJIC C

MEXXHaAITMOHAJIbH
bIX N
MCKPEIIMTHO3HbBL
X OTHOIIICHHH,
IIPUMCHATH

CHUCTEMbI 3HAYHMMbBIX ILIEHHOCTHO-
CMBICJIOBBIX  YCTaHOBOK,
AHTHKOPPYIIIUOHHOTO
MHUPOBO33PEHUs, MMPABOCO3HAHUSA,
JKOJIOTUYECKOU KYJIBTYPBI
CIIOCOOHOCTH CTaBHUTh LICIH H
CTPOUTH KU3HECHHBIC IIJIaHbL;

B 4acTu rpaXkIaHCKOr'0

W3YYEHHBIM METOJ I PELICHHs 3aJadu,
pacmo3HaBaTh MaTeMaTHYecKue (akThl |
MaTE€MaTUYeCKUEe MOJENH B NPUPOJIHBIX U
OOLIECTBEHHBIX ABJICHUSX, B HCKYCCTBE;

yMeHue IIPUBOJUTH IIPUMEPBI
MaTE€MaTHUYECKUX OTKPBITUUA POCCUHUCKOU U

MHUPOBOM MaTeMaTU4ECKON HAYKH.

- yMETb  ONEpUpOBaTb  IOHATHAMMU:
CIly4aliHBIN ONBIT M CIy4aiiHOE COOBITHE,
BEPOSATHOCTh CIIy4alHOI'O COOBITHS; YMETh




CTaHapThI
AHTUKOPPYHIIMOH
HOTO MOBEJCHUS

BOCIIMTaHMUA:
-  OCO3HaHHC CBOHUX
KOHCTUTYHUHOHHBIX IpaB u

00513aHHOCTEH, YBa)KCHUE 3aKOHA
Y TIPaBOTIOPSI/IKA;

MIPUHSITHE TPaUIINOHHBIX
HaIlMOHAIbHBIX,
00I1IeYeI0BEYECKUX
I'YMaHUCTHYCCKHX u
JEMOKPATHYECKUX [IEHHOCTEH;
TOTOBHOCTh  NPOTHUBOCTOSTH
HJIE0JTOTHH IKCTPEMH3MA,
HaIMOHAJIM3Ma, KkceHodoOouu,
JTUCKPUMHHALIAN o
COIIMAJILHBIM, PEITUTHO3HBIM,
PacoBbIM, HaI[HOHAIbHBIM
MpU3HAKAM;
- TOTOBHOCTH BECTH
COBMECTHYIO  JICATEIBHOCTH B
WHTEpecax IPa)XTaHCKOTO
00I11eCTBa, y4acTBOBATh B
caMOyTpaBJICHUN B
0011e00pazoBaTeIbHON
OpraHH3aINH u JIETCKO-

IOHOIIECKUX OpraHU3aIusX;

- YMEHHE B3aUMOJEHCTBOBAThH C
COLIMAJIbHBIMU HWHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIUSIMH U
Ha3HAa4YCHHEM;

- TOTOBHOCTh K T'yMaHUTapHOMH
1 BOJIOHTEPCKOM J1eATeIbHOCTH;
MaTPUOTHYECKOrO BOCTIUTAHUSA:

- c(hopMUPOBAHHOCTH
pOCCHUICKON rpaXXJaHCKOM
UIEHTUYHOCTH, MaTpUOTH3MA,

YBaXEHHs] K CBOEMY Hapomy,
YyBCTBA OTBETCTBEHHOCTHU TEpe]
Ponunoii, ropmoctu
Kpaii, cBoro PosiuHy, CBOM A3bIK U
KyJbTYpY, IPOILIOE U HACTOSIIEE

3a  CBOU

MHOTOHAIIHOHAJIBHOTO Hapoja
Poccuu;
IICHHOCTHOE OTHOIICHHE K

rocy/1apCTBEHHBIM CHUMBOJIaM,
HUCTOPUYECKOMY M TMPUPOTHOMY
HACJIETUIO MaMSITHUKAM,

BBIUUCIIATH BEPOSITHOCTD c
UCTIONIb30BAHUEM TIPaUUECKUX METOJIOB;
OPUMEHATh  (OPMYJBI  CIIOKEHHS |
YMHOKEHUS BEPOATHOCTEM,
KOMOUHATOpHBbIE (AaKTBI U (GOPMYIIBI MPH
pELICHNH 3aJad; OICHWBATh BEPOSITHOCTH
peanbHBIX  COOBITHH; 3HAKOMCTBO  CO
CIyJalHBIMH  BEJIMYMHAMH;  yMEHHE
MPUBOAUTE MPUMEPHI MPOSBICHHUS 3aKOHA
OompIIMX  YHCET B  HOPUPOJTHBIX H
OOIIECTBEHHBIX SBJICHUSAX




TpaguuusM HapoaoB Poccum,
JTOCTIKEeHHsIM Poccum B Hayke,
HCKYCCTBE, CIOPTE, TEXHOJIOTHIX

¥ TPyJIe;

- AaenHas yOEXXJIEHHOCTb,
TOTOBHOCTh K  CIYXKCHUIO |
3aIUTe OrTeuecTBa,
OTBETCTBEHHOCTH 3a €ro CyIn0y;
OCBOEHHEIE 00yJaronuMuCs
MEXIIPpEAMETHBIC  TIOHATUS U
YHUBEpCaIbHbIE y4eOHbBIC
NencTBUS (PETYIISTUBHEIE,

- CIIOCOOHOCTh X
HCIIOIL30BaHUS B
O3HABATEIbHOH W COLMAILHOU
MIPaKTHKE, TOTOBHOCTE K
CaMOCTOSITEIbBHOMY
TIJITAHUPOBAHUIO n
OCYIIECTBIIEHUIO y4eOHOU
JIEeITEIBHOCTH, OpraHU3aINH
y4eOHOTO  COTPYJIHHUYECTBA C

MeJJarOTHYECKUMHA  PaObOTHUKAMHU
U CBEPCTHUKAMH, K Y4YaCTHIO B
MOCTPOEHUU  WHIUBUIYTbHOMN
00pa3oBaTebHON TPACKTOPUH;

- OBJIQJICHUE HAaBBIKAMHU y4eOHO-
HCCIIEIOBATENBCKOM, TMPOEKTHOMN
U COLIMAILHOMN AeITEIHLHOCTH

OK 07.
ConencTBoBarTh
COXpaHEHUIO
OKpYKarolein
cpensl,
pecypcocoepexe
HUIO, IPUMEHSATh
3HAHHS 00
U3MEHEHUHU
KJIMMarTa,
MIPUHLIUTIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
3hPEeKTHBHO
eficTBOBAThH B
Ype3BbIYaHBIX
CUTYalUAX

- HE T[pUHUMATh JEUCTBUSA
IIPUHOCSIINE BpEll, OKPYKAKOLIEH
cpene;

- YMETH MPOTHO3UPOBATH
HeOIaronpusITHbIE
JKOJIOTHYCCKHE MTOCJIC/ICTBUS
NPEANPUHUMAEMBIX  JIEMCTBH,
MpEeIOTBpAIlATh HX;

- pacuIMpuTh OITBIT
JIeSITEILHOCTH 3KOJIOTMYCCKOM
HaIMpaBJIE€HHOCTH;

- pa3pabaTeiBaTh IUIAH PEIICHUS
npoOJieMbl € Y4eTOM aHaiu3a
HMCIOIIUXCA MATCPUAJIBHBIX U
HEMaTePHATIbHBIX PECYPCOB;

- OCYLIECTBJIATh
1eJICHAIIPABIICHHbIH HIOUCK
HepeHoca CpPEeACTB U CIOCOOOB
JEUCTBHSA B TPO(ECCHOHATBHYIO
cpesy;

- YMETh OINEPUPOBATH  IMOHATHSIMHU:
byHKIMS, HeIpepbIBHAS byHKIMS,
MPOU3BOIHAS, nepBooOpazHasi,

ONPENIETICHHBIN UHTETPaA; YMETh HAXOIUTh
IPOU3BOJHBIE DJIEMEHTApHBIX (QYHKIHH,
UCITONIb3YS

CIIPpaBOYHEBIC MaTCpualbl;

UCCIIEIOBaTh B TMPOCTEMIIUX  CIydasx
(GYyHKIMM Ha MOHOTOHHOCTb, HaXOJIWUTh
HauOoONbIINE W HAaWMEHBIINE 3HAYCHUS
(GyHKIMI; cTpOUTh TpadMKi MHOTOUYJIEHOB
c UCIIOJIb30BaHUEM anmapara
MaTEeMaTHYeCKOr0 aHaiu3a; MPUMEHSThH
IPOM3BOJHYIO I@pPH pEIICHWH 3a7ady Ha
JIBUKECHHUE; pemartpb MPAKTHKO-
OpUEHTUPOBAHHBIE 3a/1a4l HA HAUOOJIbIIHE
Y HaMMEHbIIIME 3HAUYECHUS, HAa HaXOXKJCHUE

IIyTH, CKOPOCTH U YCKOPEHNS;




- YMCThb IICPCHOCUTHL 3HAHUA B

- yMeTb OIIepUpOBaThH MOHSTHSIMHU:

IIO3HABATE/IBHYIO W | nBukeHHE B IPOCTPAHCTBE IOAOOHBIE
TIpaKTHICCKYIO OBIACTH | gyyrynE B MPOCTPAHCTBE; HCIOTB3OBATE
KHU3HECITCILHOCTH, . .
OTHOIIIEHHE IUIONIAa/iel TOBEPXHOCTEH H
- Tpeajaratb HOBBIE MPOEKTHI,
00beMOB MOAOOHBIX (DUTYp TIPH pelICHUN
OIICHWBATh HJIEH C TMO3UIUU
HOBU3HBI, OpHMTrHHANbHOCTH, | SAAaT;
NPAKTHYECKOH SHAYHMOCTI, -  yYMeTh BBIYHCIATH TE€OMETPUUYECKUE
aBaTh OTICHKY HOBEIM | BETHYHHBL (mmuHa, yrou, TIomaab, 00beM,
CHTYAIHSIM, BHOCHTS! | TVIOIAIb  MOBEPXHOCTH),  UCIONb3YsI
KODPEKTHBHI B  JICSTENBHOCTD, | M3YICHHBIC (bopMyIIbI U METOIbI
OIICHUBATH COOTBETCTBHUE
PE3YJIbTATOB LEISIM
I[IK 1.5. - CAMOCTOSITEILHO -yMETbh IPOU3BOIUTH CJIIOKHbIE
OdopmnaTs dbopMynupoBaTh 1 BBIUUCIIUTENBHBIC OTIEpalluu, paboTaTh C
TEXHHYECKYIO aKTyaJIM3UPOBATh MPOOJIEMY, (dbopMyJIaMH, YIUTHIBATH TOTPEITHOCTH
JOKY- MEHTAIIUI0 | pacCMaTpUBaTh €€ BCECTOPOHHE; | BBIUUCICHHUM U U3MEPEHHUI,
o o0cmy-
KUBAHIO e BHOCHUTb KOPPEKTHBBHI B -yMeTb IPOU3BOJIUTH CIIOKHBIE
JeSITeIbHOCTD, OIICHUBATh | MHOTOCTYTICHUATHIC OTICPAIUH C
3JIEKTPO00OO-
COOTBETCTBUE HCIIOJIb30BAaHUEM KaJIbKYJISATOpa U
pyJOBaHU

TIK 1.6. CxaBath
Y TIPUHUMATH U3
peMoHTa
ANEKTPOOOOPY A0
BaHUE

IK 2.3.
OdopmisiTh
TEXHUYECKYIO
JOKY-MEHTAIHIO
0 IKCILTY-
aTaiqnun
ANEKTPOOOOpPY-
JIOBaHUS

K 3.1.
KonTponuposars
U pETYIHUPOBATH
napameTpsl
MPOU3BOJICTBA
JIEKTPOIHEPTUH

K 3.2.
KontponupoBatb
U pETYIHUPOBATH
napameTpsl
nepenayn
JNEKTPOIHEPTHH

[IK 3.3.
KonTponuposarb
pacnpenenenme
ANEKTPOIHEPTUH
U YOPABJISITH UM

11K 3.4.

pe3yJIbTaTOB LEIISIM,
OIICHUBATh PUCKHU
MOCJICICTBUM
JIeSITEILHOCTH,

e  CIIOCOOHOCTH M
TOTOBHOCTE K
CaMOCTOATEIILHOMY
MOMCKY METOJIOB
peHICHI/ISI HpaKTI/I‘-ICCKI/IX
3a/1a4, MPUMEHEHUIO
paSJ'II/I‘-IHLIX METOAO0B
MMO3HAHUS,

* CTaBUTh U
¢dbopmynrpoBath
cOOCTBEHHEIE 3aa4U B
00pa3oBaTeNnLHOM
JeSTeTbHOCTH U
JKU3HCHHBIX CUTYaIlHsIX;

* HMETh BHYTPEHHIOIO
MOTHBAIIHIO,
BKJIFOYAIOLTY IO
CTpPEMJIEHUE K
JOCTHOKCHHUIO LIEIH U
yCIexXy, ONTUMHU3M,
WHULIUATUBHOCTh, YMEHUE
JICIICTBOBATh, UCXOMS 3
CBOMX BO3MOJKHOCTEH;

* HMETbh MHTEPEC K
pa3nu4HbIM chepam

Pa3TUYHBIX MTPUKIIATHBIX KOMITBIOTEPHBIX
porpamm;

-YMETb BBIUUCIISTH CJIOKHBIE U IPOCTHIE
HPOLICHTHI, BBIBOAUTH M UCIOJIB30BAThH
(opMybl ISl onpeeaeHus 1e(PEKTOB;

-aHAITM3UPOBATh rPadUKU OKa3aTeNen
WCIIBITAaHUHN ¥ TIPOOHBIN ITyCK MAIIIWH;

-p€i1aTbh TCXHUYCCKUC 3a1a4u C
IMPUMCHCHUEM MAaTCMAaTUYCCKOT'O aHAJIN3A,

- pemaTh MPaKkTUKO-OPUEHTUPOBAHHBIE
3a/1a4¥l Ha HauOOJIbIIINE U HANMEHBIITHE
3HaYeHMs,

-pemaTh TEXHUYECKUE 3a1a4H C
HUCIOJIL30BAHHUEM TEXHOJIOTHUECKUX
MaTpHI;

-yMETh pemaTh MpopeccHoHaIbHbIC
3a[]a4M, UCIIOJIb3YSl DJIEMEHTBI
KOMOWHATOPUKH, TEOPUU BEPOSITHOCTEH,
MaTEMaTUYECKON CTATUCTUKH, DJIEMEHTOB
YKOHOMETPUKHU.

-yMETbh COCTABJIATH CMEThI PA3JIMYHBIX
paboT Mpu pelIeHnH MPUKIIATHBIX
CTEPEOMETPUUYECKUX 3a/1aUH.

-YMETb COCTaBJIATH 6H3H€C-HJ’I3H;

-yMeTh peliaTth npodeccuoHanbHO-
OpPUEHTUPOBAHHBIC 33/1a4l HA COCTABJIICHHE




OHTI/IMI/ISI/IPOBaTB HpO(I)eCCHOHaHBHOﬁ ypaBHeHPIfI U HEPABEHCTB.
TEXHOJIOTHYECKHE | AESITeIbHOCTH,
MIPOIIECCHI B .
-yMEHHE COBEpIIaTh OCO3ZHAHHBIN
COOTBETCTBUHU C .
. BBIOOD Oynyieit mpodeccuu u
Harpy3Kkoi Ha
peaIM30BBIBATH COOCTBEHHBIC
000pya0BaHHE
K 3.5 KU3HEHHBIE TJIaHbI; TOTOBHOCTh
- 1 CITIOCOOHOCTH K 00pa30BaHUIO U
Onpenenarb
camMo00pa3oBaHUIO Ha
TEXHHUKO- .
MIPOTSKCHUH BCCH KU3HU;
SKOHOMHYECKHE
MoKa3aTesu - aHaJIM3UPOBAThH NOTyUYEHHBIC B
paboTsl XOJIe PEIICHHUs 3aa9H
3IIEKTPOOOOPYI0 | pe3yabTaThl, KPUTHIECKH
BaHUs OLIEHHBATh UX JIOCTOBEPHOCTD,
[IK 4.1. IIPOTHO3UPOBATh U3MEHEHUE B
Onpenenstob HOBBIX YCJIOBHSIX;
MPUYUHBI
. *  CaMOCTOSITENIEHO
HEUCTPaBHOCTEH
COCTaBJIATh IJIaH
U OTKa30B
pelieHus IpodIeMsbl ¢
3JIEKTPOOOOPY 0
Y4E€TOM HUMEIOIIHUXCS
BaHUs 5
€CypcoB, COOCTBEHHBIX
MK 5.1. PECypeos, €o0e
BO3MOXKHOCTEH U
[InanupoBath .
MPEIMOYTEHUH;
paboty
IPOM3BO/I- * TOTOBHOCTH K TPYIY,
CTBEHHOTO OCO3HAHHE IICHHOCTH
HOJpa3IeIICHUS MacTepCcTBa, TPYJOIHOOHE;
e  BJAJETh HABBIKAMU
MOJTy4eHUsT HH(POpMaIIUN
Y UICTOYHHKOB Pa3HBIX
THUIIOB,
e  BJAJETh PA3TMYHBIMU
criocobamu oOILIEHUS U
B3aMMO/JICHCTBUS;
- apryMEHTHUPOBAHHO BECTU
JMAJIOT, YMETh CMATYaTh
KOH(JIMKTHBIE CUTYAIIUU;
1.2 Cucrema KOHTPOJIsA u OLICHKH O0CBOCHUA nporpamMmmbI

001eo0pa3oBaTe/IbHOM JUCUUIJINHBI
1.2.1. ®opmel npomexyTouHOM aTrTectannu no OO/1

Oo01meo0pa3zoBaTebHAS IUCHUTIINHA

@opMbI POMEKYTOUHOI aTTeCTANNU

OO/I. 07 MaTematuka

DK3aMeH

1.2.2. OpraHuszanyss TEKyLIETO KOHTPOJIS YCIEBAEMOCTH, IPOMEKYTOUHOM
aTTeCTallMyu 110 UTOTaM OCBOEHUS MPOrpaMMbl 00L1€00pa30BaTEIbHON JUCIUIIMHBI




Tekymui KOHTPOJIb NPOBOIATCS BO BpeMs ayAUTOPHBIX 3aHATUH IO
MaTeMaTUKe B COOTBETCTBUM C Y4EOHBIM IUtaHOM M paboueit mporpammbl OO/I.03
Marematrka Mo BCeM pasjesiaM MporpaMmbl. Pe3ynbTaThl 00ydeHHUs ONpeAesisioT,
YTO OOy4Yaromuecs MOJDKHBI 3HaTh, MOHUMATh U JEMOHCTPUPOBATH IO 3aBEPIICHHUH
W3YUYEHUS TUCITUTIIUHBI.

st popMupoBaHus, KOHTPOJST W OICHKHM pPE3YJbTaTOB OCBOEHUS Yy4eOHOUH
JTUCITUTUIMHBI MCTIOJB3YETCS CHCTEMa OLICHOYHBIX MEPONPHSITHH, MPEICTaBIISIONIAs
co00¥ KOMITJIEKC YIEOHBIX MEPOIIPHUSTUH, COTIIACOBAHHBIX C PE3YJIbTaTaAMH O0yUCHHUS
u chopmynupoBanueix ¢ ydetrom DPI'OC COO (mpeameTHbIC pe3yIabTaTHI TI0
nucturirae) u @I'OC CIIO.

2. 3aganusa IS KOHTPOJS W  OUEHKH  OCBOEHHSI NPOrpaMMbl
001eo0pa3oBaTe/IbHOM JUCUUILJINHBI

2.1. 3agaHus 1Sl TEKyIEero KOHTPOJIst

@DoH/1 OLIEHOYHBIX CPEJICTB /IJIsl BXOAHOT0 KOHTPOJIA

BxoHOM KOHTPOJIb COCTOMT M3 2-X YacTel: 00s3aTeIbHON U JOTIOJTHUTEIIBHOM.

OOsi3aTenbHas 4YacTh COJAEPKUT 3aJaHUSI MUHUMAJIBHOTO 00A3aTEIbHOIO
YPOBHS, JOMOJHUTEIIbHAS YacTh — 00JIee CIO0KHbIC 3aJaHusl.

[Ipu BhIMOJSHEHUM 3aJaHUN TpeOyeTcs MPEICTaBUTh XOJ PEUICHUS U yKa3aTh
MOJIy4YeHHbIH OTBET. [IpaBUIBLHO BBIMOJHEHHOE 3aJaHUE M3 O00S3aTelbHOW YacTH
OIICHMBAETCSI B OJWH Oalll; MPaBUJIBHOE BBIMOJHEHHUE 3aJaHUN JIOMOJHUTEIHHON
4acTH olleHHuBaeTcs 3 6ayutamMu win 1-2 GanmaMu 3a 4aCTUYHOE PEIlICHUE.

bainnel, mosydeHHbIE 32 BCE BBITIOJIHEHHBIC 3aJJaHUSI, CYMMHUPYIOTCSI.

IlIkana nepesooa 6an106 6 ommemKu no NAMUOAINTLHOU CUCHIEME

Ommemka Yucno 6annos,
HeobXxo00umoe 011 NOJIYUEeHUSL OMMEMKU
«3» (y008.) 7-9
«4» (xopouio) 10-12
«5» (omauuno) 13-15

3aaHus BXOJIHOT'0 KOHTPOJIA

Oo0a3aTeabpHAA YACTDH

Ilpu pewenuu 3aoanuii 1-4 3anumume npasuivHbl OmMeem U3 Yembvlpex
nPeoI0IHCEHHDIX.
1. (1 6ann) Packpoiire popMyly COKpAIIEHHOIO YMHOXKEHUS a2-b%:
A) a’-2ab+b?; B) (a-b)(atb); B) a’+2ab-b%* I) (a-b)(a-b)




2. (1 6amn) [1nomanb TpeyroJibHUKA BRIUUCIIECTCS IO GOpMyJIE:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

03,

3. (1 6amn) Kakoe u3 clieyronmx yucen 3aKiII0UeHO MEXTy YHCIaMu 17 u 8
A)0,4;5)0,5;B)0,6; 1) 0,7

4. (1 6amn) Hansl rpaduxu ynkuuil. Kakas gopmyia cooTBeTcTBYyeT rpaduxy
3):

1 . 2) 3)

ol 1 ol 1 ol 1

1 9
6 2 —_ — —
A) 2 ;b)Y =7 78x+11;B)y x; T) y=x+5.

Ilpu evitnonnenuu 3adanuii 5-8 3anuwmiume XxX00 peuieHUs U NOJIYUEHHBLI
omeem.

1 11

5.(2 6amna) Berumcnure 2 9

6. (2 6amna) Pemmre ypasnenue x>-7x+10=0. Ecim ypaBHenme mmeer Gonee
OJHOTO KOPHS, B OTBET 3aIUIINTE MEHBIINNA U3 KOPHEH.

7. (2 6amna) Ilnomans 3eMellb KPECThSTHCKOTO XO3SIMCTBA, OTBEACHHAS IOJ
MOCaJKy TIIEHUIIBI W TOJACOJHEUYHHUKA, COCTaBJseT 24Ta W pachnpenesieHa MEXIy
HUMH B OTHOLLIEHHH 5:3. CKONBKO F€KTapOB 3aHUMAET MOJICOTHEYHUK?

8. (2 6amna) Bricora BH napannenorpamma ABCD nenut ero ctopony AD Ha
orpe3sku AH=2 u HD =32. Jluaronane napamuienorpamma BD pasna 40. Haigure
IJI0IA/Ib MapajiieorpaMma.

JIOMOJHHUTEJIbHAS YACTh

Ilpu evinonnenuu 3adanua 9 3anuwiume xo00, 000CHO8aAHUE peuleHUA U
ROJIYYEHHbLIL Omeem.

9. (3 6ayna) Pp160sI0B IPOILIBLT HA JIOAKE OT MPUCTAHU HEKOTOPOE PACCTOSIHHE
BBEPX II0 TEUSCHHIO PEKH, 3aTeM OpOCHJI SKOpb, 2 dYaca JIOBUJ PBIOYy W BEPHYJICS



o0paTHO Yepe3 5 4acoB OT Hadasia myTemecTBUs. Ha kakoe paccTostHue OT MPUCTaHU
OH OTIUIBLI, €CJIM CKOPOCTh TCUCHHUS PEKH paBHA 2 KM/4, a COOCTBEHHAsl CKOPOCTh
JIoaKU 6 kM/4?

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3ajaHus
Orser | B B B A 2.7 2 9 816 8

(I)OHII OLCHOYHBIX CPEACTB 1JIfl TEKYIIECT0 KOHTPOJIsA

Tekylmnii KOHTPOJIb TPOBOIAATCS BO BpEMsS AyJUTOPHBIX 3aHATHI 11O
MaTeMaTUKe B COOTBETCTBUU C yUeOHBIM IUIaHOM M paboueii mporpammbel OOJI.03
«MaremaTtukay 1o BCEM paszernaM porpaMmsl. TeKyLIUi KOHTPOJIb COCTOUT U3 JIBYX
YyacTeil: TeOpeTUIeCKOr U mpakTudeckou. [Ipu aTomM oOywaromuecs MOJy4aroT JIBE
OTMETKH.

Teoperndeckas 4acTh TPOXOIUT B (OPME YCTHBIX OTBETOB: OOydYarOIIHECS
BBITATUBAIOT TSITh KApTOYEK C BOMPOCAMH, MAIOT IMOJHBIM OTBET (CO CIHUCKOM
BOIIPOCOB 00yYaroUIMecs: 3HAKOMSTCS B HaYaJle U3y4YeHUs pa3/ena).

IlIkana nepesooa 6ann106 6 ommemkKu no NAMUOAITLHOU CUCHIEME

Ommemxa Konuuecmeo éepnvix omeemoe na meopemuueckue 60npocyl
«3» (y008.) 3

«4» (xopouio) 4

«5» (omauuno) 5

Ha BhimonHeHue mnpoBepoyHOM pabOThl 1O MaTeMaTuke pgaercs |
akajieMuyeckuil yac (45 MUHyT).

[IpoBepounas paboTta cocTouT Ux 2-X yactedl. B mepBoil yactu mpeanaraercs
BBITIOJIHUTG 4 3a/laHus - BBIOpAaTh MPABUIIBHBINA OTBET U3 YETHIPEX MPEITIOKEHHbIX.
Bo BTOpoii yactu npeasiaraeTcsi BBIMOIHUTE 6 3a/laHuii - 0QOPMUTH XOJ PEIICHUS U
3amucaTh MOJYyYEHHBIN OTBET.

3a mpaBWIBHOE BBHIMOJHEHUE JIFOOOTO 3a/JaHMs TMEPBOW YaCTH OO0YyUYarOIIUIACS
noiy4aer oauH Oamwia. [IpaBunbHOE BBITIOJHEHWE 3aJaHUM  BTOPOM YacTH
olieHHBaeTcs 2 OammamMu win | GanioM 3a 4aCTHYHOE peIICHHUE.

bayutel, mosrydeHHbIE 32 BCE BBIITOJIHEHHBIE 33/1aHNS], CYMMUPYIOTCS.

Illkana nepesooa 6annoe 6 ommemkKu no NAMUOAILIbHOU CUCHEME

Ommemka Yucno 6annos,
Heo0xo00umoe 015 NOJYYeHUsT OMMENKU
«3» (y008.) 8-10
«4» (xopouio) 11-13
«5» (omauuno) 14-16




W N =

4.

Tema: Ilpsamvle u niaockocmu 6 NPOCMPAHCMEe

Teopernyeckue BONPOCHL:
Chopmymupyiite Teopemy [ludaropa.
[lepeunciure OCHOBHBIE (PUTYpBI B TPOCTPAHCTBE.
[lepeuncinure criocoObl 3aaHus TIOCKOCTH.
[Ipomomxure teopemy: «Eciau onHa U3 ABYX MNapaJUICIbHBIX IPSIMBIX

NEPIEHANKYJIIPHA INIOCKOCTH, TO...».

5.

HpOI[OJ'DKI/ITe TCOPEMY: «Ecmm ABC  IapaJlICJIbHBIC  IINIOCKOCTHU

MMCPCCCKAOTCA TpCTBCﬁ, TO...».

6. CdopmynupyiiTe onpezesieHne IByrpaHHOro yTia.

7. CdopmynupyitTe onpesieieHle TpEXrpaHHoOro yria.

8. PackponTe noHATHE «yTrOa MEXIY HPSIMBIMI.

9. [lepeunciure B3auMHOE PacoNOKEHUE ABYX MPSMBIX B IPOCTPAHCTBE

10.  Kakue npsiMble Ha3bIBAIOTCS NApaJJICIbHBIMU B POCTPAHCTBRE?

11. Kakue npsiMble Ha3bIBAIOTCS CKPEIIUBAIOIIMMUCS B IPOCTPAHCTBE?

12. Kakue npsiMble Ha3bIBAIOTCS MEPICHANKYJISIPHBIMU B IPOCTPAHCTBE?

13. Ilepeuucnure B3aMMHOE PACMOJOXKEHUE TMPSIMOM M IUJIOCKOCTH B
IPOCTPAHCTBE.

14.  PackpoiiTe NOHATUE «YTOJd MEXAY NMPAMOU U MIIOCKOCTBIOY.

15. PackpoiiTe NOHATHE «TapAJUIETbHOCTD MPSIMOUN U TIIOCKOCTH.

16.  Packpoiite NoHATHE «EPIEHIUKYISIPHOCTb NPIMON U IIIOCKOCTH.

17.  Ilepeuucnaure B3aMMHOE PACTOJIOKEHUE JBYX INIOCKOCTEN B
IIPOCTPAHCTBE.

18.  PackpoiiTe NOHATHE «YTOJ MEXAY INIOCKOCTIIMMI.

19.  PackpoiiTe NOHATHE «IAPALIETbHOCTD MIOCKOCTEN.

20. PackpoiiTe NOHSATHE «IEPIEHIUKYISIPHOCTD INIOCKOCTEM.

21. Kak HaillTu pacCcTOSTHUE OT TOYKH 10 MPSIMOM?

22. Kak HallTH pacCTOSHUE MEXIY NPSIMbIMU?

23.  Kak HalTH pacCTOSAHUE MEXIY INIOCKOCTAMU?

24. Ilpopomxute onpeaeneHue: «llepneHauKysp — 3To...».

25. Ilpopomxute onpeaenenue: «HakinoHHas — 3T10...».

26. IIpomomxkure onpeaenenue: «lIpoekius HAKIIOHHON — 3TO...».

27. Ilepeuncnure CBOWCTBA MapaIeIbBHOTO IPOCKTUPOBAHUS.

28. IlpuBenute mpuMepsl CHMMETPUI Ha INIOCKOCTH B IIPUPOJE, UCKYCCTBE,
apXUTEKTYpE.

29. IlpuBeaute npuMeEpPbl CAMMETPHUI B IPOCTPAHCTBE B IPUPO/IE,

UCKYCCTBE, apXUTEKTYpE.
30.B dyeM oTiiMuMe MOHATHUE «JIBHIKEHHUE)» OT MOHSATUS ITOBOPOT»H?

KourpoJabHas padora
Oo0s3aTeILHAA YACTD




Ilpu pewenuu 3adanuit 1-4 3anuwiume npaguibHBLL OMEEM U3 YEMbIPEX
nPeoN0IHCEHHDBIX.

1. (1 6amn) Pacundpyiite KpaTKyro 3aIKCh: a€ f.

A) TOYKa a IPUHANJIECKUT IUIOCKOCTH f3; b) TOUKa a NMpUHAUIEKUT Npsamoi f; B)
npsiMas a IPUHAIIEKUT IIIOCKOCTH f3; I') mpsimMas a nepecekaeT II0CKOCTb f.

2. (1 6amn) Ipsameie AB u CJI ckpemuBaroTcs. Kakoe pacnoioxeHue uMeroT
npsimbie AC u B/[?

A) mapamnenwsHble; b) nepnenmukynsapueie; B)  ckpemmBarorcs; 1)
NIEPECEKAOTCS.

3. (1 6amn) IInockoctn « u f uMerot 1 o6myro Touky. KakoBo ux B3aumsoe
pacrnoioxeHue?

A) mnapamiensHbl; b) mepecekatorcss mo npsimoil; B) coBmamator; I)
CKpELIMBAIOTCS.

4. (1 6amn) Ecnu npsimas, mpoBeAcHHAs Ha IUIOCKOCTH 4Ye€pe3 OCHOBAHHUE
HAKJIOHHOM, TIEPIICHIUKYJISIPHA €€ MPOEKIMH, TO OHA. ..

A) mnepneHIuKyJApHa W caMOW HakKJIOHHOHW; b) mapammensHa W camoit
HAKJIOHHOW; B) ckpemmBaercs ¢ HakJIOHHOW; [') mepneHANKYJIspHa OCHOBAHUIO
HaKJIOHHOM.

Ilpu evinonnenuu 3adanuii 5-8 3anuwmiume X00 peuwieHUs U NOJIYYEHHOLI
omeem.

5. (2 6amna) Yepe3 koHusl orpeska AB u ero cepenuHny M mnpoBeneHbI
napajuiesibHbIe TpsIMble, TIEPECceKarole HEKOTOPYIO IJIOCKOCTh B Toukax Aj, B, u
M,. Haiigute nnuny otpe3ka MM, ecinu otpe3ok AB He mepecekaer MIOCKOCTh U
ecimi AA1=6,8cMm, BB;=7,4cM.

6. (2 6amna) Ipsmeie AC, AB u AJl nomapuHo nepneHaukynspubl. Haiiaure
otpe3ok ClI, ecnmu AB=5 cm, BC=13 cm, A/I=9 cm.

7. (2 6amna) M3 TOukM K IJIOCKOCTH IIPOBEJEHBI JBE HAKJIOHHBIC. Haiinure
JUTMHBI OOIIIET0 MEePIeHINKYIsIpa, €ClId MPOCSKIIMA HAKIOHHBIX OTHOCSTCS Kak 2:3 |
JTMHBI HAKJIOHHBIX paBHBI 23 ¢cM 1 33 cMm.

8. (2 6amna) Haueptuts ky0 ABCIABC /1. [Toctpouts Touky KEAB, Touky
Mel,C, orpe3ok PE€EAB,C,;.

ﬂOl’[OJ’IHI/ITeJ’leaH 4acTb

Ilpu evinonnenuu 3adanus 9 3anuwiume x00, 000CHOGaHUE peuieHUA U
ROJIYYeHHbLI Omeem.
1. 9. (3 6amma) PaccTostHue ot cTeHbI 3aBofa 10 ckiaaaa 8M. L{ex 3aBoga

PAcCIIOIOKEH Ha TPETHEM ATa)keE Ha BBICOTE 7,2M OT ypoBHS 3emMun. Kakoii
JUTMHBI HY>KHO TTOCTPOUTH KEN00 17151 TPAHCHOPTUPOBKU TOTOBOM MPOAYKIIUU
U3 LIeXa B CKJIAJ], €CJIM BBICOTA IPUEMHOM NOJIKH 1,2 M.



ITAaJIOHBbI OTBETOB:

Homep 5 6 9
3aiaHus
OtBeT 7,1 15 10




Tema: Koopounamut u 6exmopul

TeopeTnveckne BONMPOCHI:
I/I3 qero CoCcrourt HpHMOYFOJ'IBHaH CUcrema KOOpI[I/IHaT B HpOCTpaHCTBe?

Ecnu TouKa JEKUT B IIIOCKOCTH XV, KaKas KOOpJAWHATA Y HEE HyJeBast?
[IpuBeauTe mpumMep KOOpAUHAT TOUKH A, KOTOpPAs JIEKUT HA OCH Z.
Packpoite noHsATHE «BEKTOPY.
Kak HaliT KOOpAMHATHI BEKTOpA?
[Iepeuncnure u pacKpoUTEe MpPABUJIA CIIOKEHUS BEKTOPOB.
Kakue BeKTOpbI Ha3bIBAIOTCS KOJIIMHEAPHBIMU?
Kakune BeKTOpbI Ha3bIBAKOTCS MEPIECHAUKYISIPHBIMU?
Yemy paBHO CKaJsipHOE MMPOU3BEJIEHNE BEKTOPOB?
Kak HailTu BEKTOpHOE MPOU3BEAEHNE BEKTOPOB?
UeMy paBeH yroj Mexay BEKTOpaMu?
[IpuBenute npumep MaTpuLbl 2X2.
[IpuBenure mpuMep MaTpuibl 3%3.
KourpoabHas padora

e A i

—_— = = e \O
LY=o

Oo0a3aTeabpHAA YACTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuIbHLIL OMEEM U3 Uemblpex

nPeo10HCEHHBIX.

1. (1 6amn) Hausr Touku A (1,0,5), B(-2,0,4), C(0,-1,0), J1(0,0,2). Kakue u3
HUX JIeXKAT Ha KOOpJUHATHOU npsimoil Oy?

A)A;B)B; B)C; I /.

2. (1 6amn) Kakue u3 Bextopos a (1,0,-1), ¢ (1/3,2/3,-2/3), B (1,1,1), p (0,0,-2)
SIBJISIFOTCSL € TUHUIHBIMA?

A)a;b)c;B)B; ') p.

3. (1 6amn) Kakue u3 Bektopos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) xominHeapHb1?

A) a, B; b) c, B; B) a, ¢; I') koriHeapHBbIX BEKTOPOB HET.

4. (1 6amn) Hanwel Touku A (2,0,5), B (2,4,-2) C (-2,6,3). CepenrHoil Kakoro
oTpe3ka siBisiercst Touka M (0,3,4)?

A) AB; b) BC; B) AC; I') CB.

Ilpu evinoanenuu 3adanuii 5-8 3anuwiume x00 peuwieHus u NOJIYYEHHbLI
omeem.

5. (2 6amma) Mamwer Bektopwl a(-6,0,8) , B(-3,2,-6). Haligute ckamspHoe
IPOU3BECHUE BEKTOPOB.

6. (2 ©Oamma) Ilpu Kakux 3HAUEHHMSAX 7 BEKTOpH a (4n2), 6(1,2,n)
NEPHEHAUKYJIAPHBI?)

7. (2 O6amna) Jlanwl BexkTopwl a (-6,0,8), B (-3,2,-6). Haiigute kocuHyc yria
MEX Ty BEKTOPaAMHU.

8. (2 6anna) Jlokaxute, uto yeThipéxyroibHuk ABC/I siBisiercs pomOom, eciu:



A(6,7,8), B(8,2,6), C(4,3,2), 1(2,8,4).

ﬂOl’[OJ’IHI/ITeJ’leaH 4acTb

Ilpu evinonnenuu 3adanus 9 3anuwiume x00, 000CHOGAHUe peUleHUA U
ROLYYeHHbLI OmeEem.

9. (3 Oamna) MakeT 3eMeNbHOrO MPEACTaBIECH Ha KOOPAWMHATHOM IJIOCKOCTH.
Haiimute mmomanpk ydacTka (YEeTBIPEXyrojbHUKA), BEPIIMHBI KOTOPOTO HWMEIOT
KOOP/IMHATHI (8;0), (10;8), (2;10), (0;2).

10f

[
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TAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHud

OtBer B B A B -30 -1 -3/7 - 68




Tema: Ocnoevt mpuzonomempuu. Tpuzonomempuueckue pynkyuu

TeopeTnveckne BONMPOCHI:

1.  UYemy paBeH yroia B OJuH paanan?

2. B kakux 4eTBepTSIX TPUTOHOMETPUUECKOTO Kpyra (QyHKIHS y=sinx
MPUHUMAET MOJIOKUTEIbHbIC 3HAUCHUS ?

3. B kakux 4eTBepTAX TPUTOHOMETPUUECKOTO Kpyra (YHKIUS Y= COSX
NPUHUMAET OTPUIATENIbHbIC 3HAUCHUS?

4. [Iponomxkure onpenenenue: «CHHYC OCTPOro yria — 3TO...».

3. [Ipomomxure onpenenenune: «Kocunyc octporo yria — 37o...».

6. [Iponomxure onpenenenue: « TaHreHe OCTPOro yria — 3T1o...».

7. CdopmynupyiiTe OCHOBHOE TPUTOHOMETPHUIECKOE TOKIECTBO.

8.  Uemy paBHO mpousBeneHue tgx*ctgx?

9. Yemy paseH sin(2x)? ChopMynupyiiTe nNpaBUiIO BEIYUCIEHUS.

10. UYemy paBeH cos(2x)? ChopMynupyiTe NpaBUIO BEIYUCICHUS.

11. Ilepeuucnure TPUrOHOMETPUUECKUE (PYHKIMH, YKAKUTE UX TEPUOIBL.

12.  UYemy paBeHn nepuona GpyHKIHN y=cos(4x)?

13. emy paBen nepuos GyHKIHHA y=cos(x/4)?

14.  Ompenenute 00acTh 3HAYCHUS GYHKIUHA y=3C0S(5X)?

15. Ilepeuucnure cnocoObl pelIeHUs] TPUTOHOMETPUYECKUX YPAaBHEHUN.

16. Packpoiite ajiroput™M peumieHuss OAHOPOJHBIX TPUTOHOMETPUUYECKHUX
YPaBHEHUN NIEPBOr0 NOPsAKA.

17. PackpoiiTe ajJroput™M peuieHusi OAHOPOJHBIX TPUTOHOMETPUUYECKUX
ypaBHEHUI BTOPOTO MOPSJIKA.

KonTpoJsbHas pabora
Oo0a3aTeabHAd YACTh
Ilpu pewenuu 3a0anuit 1-4 3anumwiume npasuibHBIL o0omMeem U3 uemvlpex

nPeoN0IHCEHHDBIX.

1. (1 6am) B AABC sinC=j—£C;. Kaxkast u3 cTopoH siBisiercs runoreny3ot AABC?

A) AB; b) AC; B) BC; I') CB.

2. (1 6amr) Yriom kakoil ueTBepTH siBisiercsa yroa a=400°?

A)L; B) II; B) IIL; T') IV.

3. (1 6amr) Kakue 3 QyHKIUA SBASIOTCS YETHRIMU?

A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.

4. (1 6amn) Kakue u3 yucen sSBISAIOTCS KOPHEM YPaBHEHUS COS X = %
T 27

_E' = __ :E' =
A) X 6,B)X 3,B)x 2,1“))( 3

Ilpu evinonnenuu 3adanuii 5-8 3anuwiume x00 peuwieHus u NOJIYYEHHbLI
omeem.
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v V2 . 2
6. (2 6ama) Haiinure 3HaUeHWE BHIPAKCHUS 4arcc0s7 - 4arcsin(— 7)

5. (2 6anna) Beruncnute: sin g+ Ccos

7. (2 6anna) JlokaxuTte TOXACCTBO: 2sin(n/2+a) + cos(m — o)= cosal.
8. (2 6aya) Pemure ypasaenue: sin’ x - 4 sin x + 3 =0.

ﬂOHOJIHHTEJ]bHaH 4acTb

Hpu éblnonHeHuu 3aoanus 9 3anuwmume xOO, 000CHOBaHUE pewienusn u
n0le'-l€HHbll? omeem.

9. (3 6amna) Pemute cuctemy ypaBHEHUM:
X+y=m
sinx + siny = 2.
JTaJIOHBbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHus
Otser B A B b 1 2n - >+ >+
27n, 27n; §+
nezZ 2nn),
ne 7z




Tema: Ilpouszeoonas yynkyuu, ee npumenenue

TeopeTnveckne BONMPOCHI:

1. [Iponomxure onpenenenue: «llocienoBaTeIbHOCTD — 3TO. .. ).

2. [IpuBeaute npumep apuMeTUIECKON MPOrPECCUn.

3. [IpuBeauTe npumMep reOMETPUIECKON TPOTPECCHH.

4. [IpuBeaute mnpumep OeCKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOMN
IIPOTPECCHH.

5. [Iponosmkure onpenenenue: «IIpoussoanas — 310...».

6. Packporite reoMeTpuYECKHU CMBICI ITPOU3BOJTHOM.

7. [Iponomxure onpenenenue: «KacarenbHas — 3TO...».

8. Packpoiite ¢husnyeckuit CMbICT IPOU3BOHOM.

9 [IepeuncnuTe npaBuiia BBIYUCICHHS TPOU3BOIHBIX.

10. Uemy paBHa npou3BOJHAS CTENEHHON QPYHKITUN?

11. Yemy paBHa Npou3BOJHAS IPOU3BEACHUA?

12.  Yemy paBHa NpoW3BOJHAS YACTHOIO?

13. Uemy paBHA MpOW3BOIHAS CIOXKHOU PYHKITAN?

14.  CdopmynupyiiTe mpu3HaK BO3pacTaHUs (YHKIIHH.

15.  Cdopmynupyiite npu3Hak yObIiBaHUS (DYHKIIMH.

16. Cdopmynupyiite MpU3HAK TOYKH MAKCUMyMa (DyHKLIHH.

17.  Cdopmynupyiite Npu3HaK TOUKM MUHUMYMa (DYHKIUH.

18. CocraBpTe alrOpuTM pEIICHUS 3a/Ja4 HAa HAXOXKIACHHUS HAauOOJBIIETO U
HAaMMEHBIIEro 3HaUeHUsI PYHKIIMU HA OTpe3Ke?

19. CocraBbpTe aIroOpuT™M HMCCIEAOBAHUSA U MOCTPOCHUS Tpaduka QyHKIUH C
HOMOIIIbIO IPOU3BOAHOM.

20. Kak HaiiTH BepTUKAJIbHYIO aCUMIOTOTY rpaduka GyHKIUHU?

KonTpoabHas pabora
Oo0s3aTebHAA YACTH

Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuibHBll OMmMeEem U3 Yemwvlpex

npPeonoIHceHHbIX.
1. (1 6amn) Yemy paBHa npousBoaHas GpyHKIHMU y=COS°X?
A) y'=—sin’x; B) y'=- 2 sin’x; B) y'’=-2cos x sinx; I') y'=2cos X.
2. (1 6amn) 1o xakoit u3 GopmMys1 BEIYUCISETCS MPOU3BOAHAS TPOU3BEACHUS?
A) (utv)’=u"+v’; B) (uv)’=u'v+uv’; B) (%) —uv-uv’.

V2 ’

D)(f(g(x)) =f"(g(x))*g"(x).

3. (1 6amn) Pemure ypaBuenue f'(x)=0, eciu f(x)=3x> — 6x +4. Boibepure
OTBET.

A)1;b)-1;B)4;T) -4.

4. (1 Oamn) Ha pucyHke uzoOpaxkeH rpapuk HpOU3BOAHOM (DYHKIMH f(X),
onpenesneHHol Ha wuHTepBaie (—10;8). Haiinure konnyecTBO TOUEK MakKcUMyMa
dbyukuu f(x) Ha oTpe3ke [—9;6].



y=f"{x)

=Y

A)5;b)4;B)2; I 3.

Ilpu evinoanenuu 3adanuit 5-8 3anuwiume x00 pewieHus U NOJAYYEHHbLI
omeem.

5. (2 Gamma) MarepuanbHas TOYKA ABUKETCS NPSIMOJIMHEHHO TO 3aKOHY

A4 3 4.2 o
X(I) =t +6t 47+ 5t =5 (I‘,ZIG X—  PpaCcCTOAHHUC OT TOYKH OTCUCTAa B

METpax, — BpeMsl B CEKyHJax, U3MEpeHHOe ¢ Hayana nBrxeHus). Haiigure ee
CKOPOCTb (B M/C) B MOMEHT BpeMenu ! = 3 C.
6. (2 6anna) Ha pucynke uzo0paxén rpaduk GyHKIHMH y = f(x) 1 KacaTeabHas K

HEMy B TOYKe ¢ alcuuccoit xo. Hailiaure 3Hauenue npousBogHOW GyHKIMU f(x) B
TOYKE X.

=
=

—_————t—

7. (2 6ana) PemuTe HEPaBEHCTBO: % >0

8. (2 6amna) Uccnenosats Gpynkuuio f(x)=x* — 3X 1 HOCTPOUTH €€ rpaduK.

/lonoIHNTEeIbLHAS YACTh
Ilpu evinonnenuu 3adanus 9 3anuwiume x00, 000CHOGaHUE peuleHUs U
NOYYeHHbLIL Omeem.
9. (3 6amna) ®upme «KOHTaKT» BBIAEIAIOT y4aCTOK 3€MIM Iutomanso 100 m2,
[IpennararoT 4eThIpe ydacTKa pasHbiXx pasMepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoii

y4acTOK oA0O0pUT nupekTop Gpupmbl «KOHTaKT», yUUThIBas, 4YTO HEOOXOAUMO OyIeT
IIOCTABUTh 3a00p IO NEPUMETPY?

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3alaHus




OTtBer

1,25

(-3;2),
(8; +o0)

10x10




Tema: Muozozpannuxku u mena epauieHus

TeopeTnveckne BONMPOCHI:

1. [Ipomomxure onpenenenune: « MHOTOrpaHHUK — 3TO. . .».

2. [Iponomxure onpenenenue: «llpuzma — aro...».

3. [Iponoikure onpenenenne: «IIpsIMOYroiapHBIM NapaUICICNIUNE] —
3TO...».

4. [Iponomxute onpeaenenue: «Kyo —a3t1o...».

5. [Iponoikure onpenenenue: «llupamuma — 370...».

6. Chopmymupyiite CBOMCTBO 0 MPOTUBOJIEKAIINX rpaHsax
napajuieIeune1a.

7. ChopmynupyiiTe CBOWCTBO O JUATOHAISX MMapalljieenuIie/1a.

8. ChopmynupyiiTe CBOHCTBO O JAWaroHalldi W JMHEHHBIX pa3Mepax
IPSAMOYTOJBHOTO MapaAJIJIEIEIUIIE A.

9 Kaxkas npuzma HazbiBaeTcst mpsiMoi?

10. Kaxkas npu3sma Ha3pIBa€TCs NPaBUIBHONU?

11.  Packpoiite NOHATHE «IIPABUIIbHAS TUPAMUIAY.

12. Yo Takoe anodeMa mpaBUIbHON NHUpPaMHIbI?

13. B 4em oTinnuune noJHOW MOBEPXHOCTH MPU3MBI OT IOJIHOW ITOBEPXHOCTH
paMUIbI?

14. CdopmynupyiiTe TeopeMy O BBIYUCICHUU OOKOBOM TMOBEPXHOCTH
MPSAMOU MIPU3MBL.

15. Cdopmynupyiite TeopeMy O BBIYHCICHUH OOKOBOM MOBEPXHOCTHU
PaBUWJIbHOW MUPAMUJBI.

16. HazoBute mnpeameTsl W3 Baiiei MNpodhecCUOHATBHON AEsITeNbHOCTH,
KOTOpbIE€ UMEIOT (POPMbI MHOTOI'PaHHUKOB.

17. Kakuve MHOTOTpaHHUKHM Ha3bIBalOTCA MpaBwibHbIMU? Ilepeuncnure
MpaBUWJIbHbIE MHOTOIPAHHUKH.

18.  IIpomomxure onpenenenue: «lunmuaap —3to...».

19. Ilponmomxure onpenenenue: «Konyc —3to...».

20. IIpomoskute onpeaeiaeHue: «Y CEYeHHBIN KOHYC — 3TO...».

21. IIpomomxure onpeaenenue: «llap —3to...».

22. Yrto sABAsieTCS BHICOTOM YCEUEHHOTO KOHYyca?

23. Yto sABIsSETCS OCEBBIM CEYEHHEM IWIMHJIpA, KOHYCa, YCEYEHHOI'O
KOHYyca, mapa?

24.  Ilepeuucnure eIMHULIBI U3MEPEHUS IJIOMIAIU, O0OBEMA.

25. Yemy paBHO OTHOLIEHHE IUIOLIAAECH MOBEPXHOCTEN MOAOOHBIX QUIYp B
IIPOCTPAHCTBE?

26. UYemy paBHO OTHOIIEHHE 00BEMOB MOJOOHBIX (UTYDP B IPOCTPAHCTBE?

27. HazoBuTe mnpeameTsl W3 Balied NpodecCHOHATBHOW AEsTENbHOCTH,
KOTOPbIE UMEIOT (DOPMBI TEJ BPAILICHHS.



KonTpoJjbHas pabora
Oo6s3aTeJabHAA YACTH

Ilpu pewenuu 3adanuit 1-4 3anuwiume npAGUILHBIIL OmMEEM U3 UeMblpex

npedfloofceuu blX.

1. (1 ©Oamn) B kakux eauHHUIAX U3MEpSAETCA IUIOLIAAb IMOBEPXHOCTU
MHOT'OTpaHHHKA?

A) B rpagycax; b) B merpax; B) B kBagparHeix Merpax; [') B JByrpaHHbBIX
rpajaycax.

2. (1 ©Oamn) Ilmomans OOKOBOM TOBEPXHOCTH MPU3MBI  BBIYHCIISIETCS TIO
dbopmyiie:

A) S= S601< +2 SOCH-; B) S6OK =POCH*H; B) S= B601< +S SOCI—I; r) SO0k =2POCH*H'

3. (1 6amn) Yro siBiIsIeTCS OCEBBIM CEUEHHUEM YyCEUEHHOIO KOHyca?

A) paBHOOEIpeHHBI TpeyroibHUK; b) paBHOOenpeHHass Tpameuus; B)
NpsIMOYTONBHUK; ') mpssMOyroyibHast Tpaneuus.

4. (1 ©6amm) Kakas ¢urypa moirydaeTcssi mpu BpalieHUH MPSIMOYTOIHHOTO
TPEYroJIbHUKA BOKPYT OJHOTO U3 CBOMX KATETOB?

A) xonyc; b) yceuennslii konyc; B) nupamuna; I') yceuennas nupamuia.

Ilpu evinonnenuu 3adanuii 5-8 3anuumiume X00 peuwieHUs U NOJIYYEHHLLI
omeem.

5. (2 6amna) PeGpo ocHOBaHMsI NMPaBWIHHOM TPEyTrOJbHOW HUpaAMUIBI 3 M,
anodema 6m. Haliqute miomaas O0OKOBOW MOBEPXHOCTH TUPAMU/IBL.

6. (2 6anna) Jluaronasp Kyoa paBHa V/588. Haiinure ero oobem.

7. (2 6amna) [IpsAMOyroJbHUK CO CTOpOHAMU 8CM M 3CM BpaIllaeTCsi BOKPYT
Oonbiel ctopoHsl. Halimure oObeM, miomaad OOKOBOW M TOJIHOW MOBEPXHOCTEH
MOJYy4YEHHOIO TeJa.

8. (2 Oamna) BeHCINTL TOBEPXHOCTH KPBIINIM JOMa, HUMEIOMIEro (Gopmy
noycdepsl paguyca 0,5 M. B oTBeT 3anummTe 4nciio, AeIeHHOE Ha 7.

JlonoJHUTEIbHAS YACTD

Ilpu evinonnenuu 3adanusn 9 3anuwiume x00, 000CHOGAHUE pPeUIEHUA U
NOJIYYeHHbLI Omeem.

3. 9. (3 6amna) B xoakcuanpHOM Kabene

HUIMHJPUYECKUN TPOBOA (3KUJ1a) OXBayeH
TpyOuaToil o0osnoukoil. Haiitu: a) miomanb
CeueHUs TpyOuaToil 000J0UKH, €Cliu Ro=5 MM,
JJINHA BHYTPEHHEN OKPYKHOCTHU CEUEHUS
000JI0YKH OTHOCHUTCS K JUUIMHE OKPYKHOCTHU

KU, Kak 16: 10, a mnomanb cedyenus kadens
paBHa 314 MMZ; 6) panuycel R, u Ry, ecnu R; = 6 MM, a maomanm Tpex
KOHIICHTPUUYECKHUX OKPYNKHOCTEM, 00Pa3yroIuxXcs B CCHECHUU, OTHOCSTCS,
Kak 5:3:2.



ITAaJIOHBbI OTBETOB:

Homep 1 2 3 4 5 6 7 8
3aJaHuA
OTtBeT B b b A 27 2744 72 m; 1/2
48 T;
64 1




Tema: Ilepsoobpasnan ghynkyuu, ee npumerHenue

Teopernyeckne BONPOCHI:
[Iponomxkure onpenenenue: «dyukius F(x) Ha3piBaeTcs ...».
Packpolite reomeTpruuecKnii CMBICI ONIPEAEICHHOTO UHTETPAJIA.
[Iponomxure onpenenenune: «KpuonnHenHas Tpaneuus — 3T0. .. ».
Chopmymupyiite popmyny HeroTona-Jleitbuuiia.
B gem 3aknrouaercs oOuii BUJI BCEX MEPBOOOPA3HBIX ?
[lepeuncnute npaBuiia BEIYUCICHUS HHTETPAJIOB.

SN

KourtpoJuabHas padora
Oo0s3aTeabHas 4YacTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume nPasuIbHLIL OMEEM U3 Uemblpex

nPeO10HCEHHBIX.

1. (1 OGamn) Jna xaxoi wu3 yHkimii ¢yskius F(x)=x’-3x*+1 sasasercs
nepBooOpa3HOM?

A) f(x)=3(x%-2); B) f(x)=3x(x2-2); B) f(x)=3x%>-6x+1; I) f(x)=3x%-6x.

2. (1 6amn) dana ¢pyuxuus f(x)= 3x>+1. YUemy pasua F(1)

A)2;B)4;B)6;T) 1%.

3. (1 6amn) O61mMit BUA Bcex mepBoooOpa3HbIx A f(x)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
4. (1 6amr) Beraucnure onpeaeeHHbIN HHTErpal f % xdx.

A)-1;b) 1;B)-1,5;T) 1,5.

Ilpu evitnonnenuu 3adanuii 5-8 3anuwmiume X00 peuieHUs U NOJIYUEHHBLI
omeem.

5. (2 6amma) Sensercs gu F(x)=x3-3x+1 nepBooGpasHoi s (QyHKIUH
f(x)=3(x>-1)?

6. (2 Gamma) 3amaiite mepsooOpasHyro F(x) mms ¢ynkmum f(x)=3x2-2x, eciau
U3BECTHHI KoopauHaTel Touku M (1, 4) rpaduxa F(x).

7. (2 6anna) Ha pucynke n3obpaxen rpaduk ¢yHkiuu y=f(x), onpeaenéHHoMI
Ha uHTepBaie (—3; 11). Halimute HanMeHbliee 3HaYeHHEe (YHKIHUU f(X)HA OTpe3Ke
[2;9,5].

i’Jl.

v=fiz)
3 : ; "B 5
) / ‘-,l 11
NN \J
A/ N/ ]

8. (2 Oanna) Ha .pI/ICYHKe n300paxkeH rpapuk HekoTopod GyHkuuu y=f(x).
[Toab3ysiCh PUCYHKOM, BBIYMCIUTE ONPEICICHHBIA HHTETPa f ‘;’ f(x)dx.
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ﬂOl’[OJIHI/ITeJ’leaﬂ 4acTb

Ilpu evinonnenuu 3adanuna 9 3anuwiume x00, 000CHO8aAHUE peuleHUA U
NOJIYYEeHHbLIL Omeem.

9. (3 6amna) BeryuciauTe 1IOMAab 3€MEIBHOTO Y4YacTKa, MEPUMETP KOTOPOM
orpaHnuuBaroT JHHUU y=0, y=X, y=-2x+6. Pemmth nByms crocobamu. Craenathb
YEPTEK.

ITaJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHus

OtBeTt r A b r na x3-x2+4 -3 12 3




Tema: Cmenenu u kopuu. Cmenennaa oynkyus

TeopeTHyeckne BONPOCHI:

1. Chopmynupyiite onpeaeneHue CTeNeHHON (QyHKIUH.

2. [lepeuncnure cBOMCTBA CTENIEHHON (QYHKIIUU C LEIBIM [TOKA3aTEIEM.

3. [lepeuncnure CBOWCTBA CTENEHH C JCHCTBUTEIBHBIM IMOKA3aTEJIEM.
[IpuBenute npuMepsl.

4. [Iepeuncnure CBOWCTBA KOpHS HATypalibHOM creneHu. [lpuBenure
IIPUMEPBHI

5. Ha u4ro HeoOxomumo  oOpaTUTh BHUMAHUE NpPH  PELICHHUH
UPPALMOHAIBHOTO YPABHEHHUSI YETHOU CTETIEHU ?

6. UeMmy paBeH KOpEHb YETHOW CTENEHU U3 OTPULIATEIIBHOTO YnCiia?
IIpuBenure npumep.

7. Yemy paBeH KOpEHb HEYETHOM CTENEHH W3 OTPULIATEIBHOTO vucia?
[IpuBeaure npumep.

8. Ha yto crouT oOpaTuTh BHHMAaHHE NpPU PEIICHUH HPPALUOHAIBHBIX,

JTpOOHO-paIMOHATBHBIX YPABHEHUN U HEPABEHCTB?

KonTpoJsbHas pabora
Oo0s3aTeabHAA YACTH
Ilpu pewenuu 3adanuit 1-4 3anumiume npPasuIbHLIIL OMEEM U3 Uemblpex

nPeoN0IHCEHHDIX.
1. (1 6amr) Mexay KakuMu JBYyMSI HATypaJbHBIMHU YACIAMU HAXOJUTCS YUCIIO

V197
A)19u20;5)2u3;B)18u19;I")3 u4.
2. (1 6ann) Onpenenure KOpeHb ypaBHeHUs X°=125
A)3.;b)-3;B)-5;1") 5.
3. (1 6ann) Pacnosnoxute B OpsiAKE BO3pacTaHUs yucia: 2; f/g, W
A) 2; 35, V17; B) 2; V17; v/5; B) ¥/5; 2, V17; T) 17, 2 V5.
4. (1 6amn) YMHOXas 4rclia ¢ OIMHAKOBBIM OCHOBAaHUEM, UX CTETICHH. . .7
A) ymHoxaeM; b) nenum; B) cknaasiBaem; [') otHrMaeMm.

Ilpu evinonnenuu 3adanuii 5-8 3anuwmiume X00 pewieHUs U NOJIYYEHHBLI

omeem.

558 .29

a -a

043

5. (2 6anna) Halinute 3HaUEHUE BBIPAKEHUS npu a=7.

(VI2 ++/8)

y 10496

6. (2 6anna) HaliguTe 3HaueHUE BhIpAXKEHUS T :
7. (2 6amna) PaccrossHue OT HaOIIOIATeNsA, HAXOAIIErocs Ha HEOOJBIION
BBICOTE h KWJIOMETpOB Haja 3eMIIEH, 10 HaOIgaeMONW WM JIMHUU TOPHU30HTA




BBIYHUCIISETCA TI0 (popMmyIie [ =V2Rh , tne R=6400 xm — panunyc 3emun. C kakoi
BBICOTHl TOPU3OHT BHJIEH Ha paccTossHuu 48 kuinomeTpoB? OTBET BbIpa3UTE B
KHJIOMETpax.

8. (2 6amna) Pemure ypaBHenue v —32—x=12.

ﬂOHOJIHHTeJ’lLHaH 4acTb

Hpu eébinonHeHuu 3aoanus 9 3anuwmume xoo, obocHosanue pewienusn u
n0.71y‘leHHblﬁ omeem.

. |y =+x
9. (3 6anna) Pemure rpadguuecku cucteMy ypaBHEHUI: {y ’ _\C
JTaJIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9

3aJaHus

OtBer b I B B 49 2 0,18 -36 (1; 1)




Tema: Ilokazamenvhaa hynkyus

TeopeTnveckne BONMPOCHI:

1. ChopmynupyiiTe onpeseieHne moka3aTeabHOU (PyHKITUH.

2. [lepeunciure cBOMCTBA MOKA3aTEIbHON (DYHKIIMH.

3. [lepeunciure crnocoObl peleHus MOKa3aTeIbHbIX YPABHEHU.

4. ChopmynupyiiTe nTpaBUIIO PEIICHUS MNPOCTEUIINX TMOKa3aTeIbHbBIX
HEPABEHCTB.

5. B uewm 3axntouaetcs rpaduyueckuii cnocod penieHus: ypaBHEHH.

6. IlpuBenutre mnpumep QYHKIMOHAIBHOW 3aBUCHUMOCTH IOKa3aTeIbHOU
GYHKIMU U3 peaTbHOM KU3HHU.

KonTpojbHas pabora

Oo0s3aTeIbHAA YACTH
Ilpu pewenuu 3aoanuit 1-4 3anuwiume npasuibHLIIL OMEem U3 Yemblpex

npeodI0HCEHHbIX.
1. (1 6amn) ITpu xakoM 3HaueHHH a (QyHKIMS y=a* ObIBaeT Ha Bceil oOnacTu
onpeaeneHus?
A) a=§; b) a=8,25; B) a=%; I a=V3.
2. (1 6amn) Ha pucynke n3obpaxén rpaduk dhynknuu Buna f(x)=a*. Haiigure
3HaueHue f(2).
VA

2

f(x)=a"

oy

o
A) 25.; b) 5; B) 32; I') HeT BepHOTro OTBETA.
3. (1 6ann) OyHkIUs 3a1aHa HGOPMYIIOi: f(x)Z(%)x. Yemy pasno f(-2)?

A) 411 B) -4; B) 4; ") V2.

1 x—13

— =3,
4. (1 6ann) Kopenb ypaBHeHUs (9) ?
A)12,5;b) 13; B) 14; ') 15.

Ilpu evinoanenuu 3adanuit 5-8 3anuwiume x00 pewieHus U NOJAYYEHHBLI
omeem.
5. (2 6anna) Haiigure kopenb ypaBHeHus 3¥12-5%3%=]2
6. (2 6amna) CKOJIBKO LIENBIX PEIIEHUM UMEET HEpaBEHCTBO 1 <7X1<49?
_ 25—8x—x2
7. (2 6anna) Haligute TOuKy MakcuMyMma QyHKIUU Y= :



8. (2 6amma) B xone pacmana paioakKTUBHOTO U30TOIA €r0 Macca YMEHbBIIIAETCs

m(t) =mgy- 2717,
II0 3aKOHY rae mgy— HadallbHas1 Macca u3oTola, — BpCMsI,

IpoLIeAIIee OT HAa4aJIbHOIO MOMEHTa, I'— mepuoj mojypacnajna. B HauvaabHBIM
MOMEHT BpeMeHH macca u3zorona 184 mr. Ilepuon ero momypacmazna coctaBisieT 7
muH. Haiinute, yepe3 cKkoabKO MHHYT Macca “u30Tona OyieT paBHa 23 mr.

ﬂOHOJIHI/ITeJII)Haﬂ 4acTb

Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHO8aAHUE peuleHUA U
NOJIYYEeHHbLIL Omeem.

-2x =0
9. (3 6aya) Pemure rpaduuecku cucTeMy ypaBHEHUM: Y 2%
Y- =
JTaJIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9

3aJJaHusA

Otser B A B A 1 2 4 21 | 4




Tema: Jlocapugpmot. Jlozapughmuueckan pynkyus

TeopeTnveckne BONMPOCHI:

1. CdopmymupyiiTe onpeaenenne aorapuMudeckon (yHKITHH.

2. [lepeuncnure cBoiicTBa Morapu@mMuueckoi GyHKIIH.

3. [Iponomxure onpenenenue: «Jlorapudm —3to0...».

4. UYemy paBeH jgorapupm npousBeaecHus?

5. UYewmy paBeH jorapudm 4acTHOro?

6.  IlpuBemute mnpumepsl JOTapUPMUUIECKONW CHOUpaTd B TMPUPOAEC U B
OKpY>KalollleM MHUpe.

7.  Ha 4ro cTouT 0OpaTUTh BHUMAHUE IPU PEUICHUH JIOTAPUPMUUYECKUX U
YpaBHEHUI U HEPABEHCTB?

6.  Ilepeuncinure cnocoObl perieHus JorapuPpMUUECKUX YpaBHEHUI.

7. CdopmynupyiiTe NpaBWIO pPELIECHUS NPOCTEUIINX JOrapuPpMUUECKUX
HEPaBEHCTB.

8. B uem 3axmrouaetcs rpaduueckuii cmocod pereHus: ypaBHEHH.

6. IlpuBenure npumep (YHKIIMOHATHLHOW 3aBUCHUMOCTH JIOTapU(PMUIECKOM
GYHKIIUY U3 peaTbHOM KU3HH.

KourpoJabHas padora
Oo0s3aTeabHasa 9YacTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume nNPasuIbLHLIL OMEEM U3 Uemblpex

NPeoOnoIHCEHHBIX.
1. (1 6amr) Kakas u3 pyHKIM Bo3pacTaeT Ha Bcelt 001acTu onpeencHus?
A) f(x)=logsx; B) f(x)=0,7*; B) f(x)=x* I) f(x)=log x.
2

2. (1 6amn) Yxaxute obnacts onpeneneHus GpyHkuun f (x) = lg%

A) (-7;1,5); B) (-o0; -1,5), (7; +0).; B) (-1,5; 7); T) (-00; -7), (1,5; +o0).
3. (1 6amn) Pacnonoxuts B mopsake Bozpactanus: log, 54; log 50,4, logg 5 }1.

A) logp54; 10g50,4; 10%0,5%l ; B) logg s 4;1080,5}1? log50,4;
B) 1080,5}1} 10g0,5 0,4;10g0,54 ; 1) 10g0,5 04; logOIS}L; 10g0,5 4.

4. (1 6an) Haiizte kopens ypasrerus 1024 (5—x)=2.
A)11;B)-11; B) -3: T) 3.

Ilpu evinoanenuu 3adanuit 5-8 3anuwiume x00 pewieHus U NOJAYYEHHBLI
omeem.
5. (2 6annma) Onpenenure 3HaYeHUE BhIpakeHUs 10gs2 + loge 3 + ploga4,
6. (2 6amna) YkakuTe HaMMEHbIIIEe 11eJ10€ PEIICHIE HEPABEHCTBA!
logs(6x —4) > 2.
7. (2 6anna) Haiiaure Touky Makcumyma QpyHKIMU

y=8In(x+7)—8x+3.



8. (2 oOamma) Jlns obOorpeBa IOMEIICHHS, TeMIepaTypa B KOTOPOM
HoJIZICpXKUBaeTCsS Ha ypoBHe T,=15° depe3 paamarop OTOIUICHHS IPOITYCKAIOT
ropsiuyro Boay. Pacxon mpoxomsmieit uepe3 TpyOy pammaropa Boabsl m = 0,6 Kr/c.
[Tpoxoas mo TpyOe paccTosHHE X, BOJa OXJaKIACTCS OT HAYAJIbHOM TEMIICPaTyphI

1 — T, :
x=alog, 21 = 420000 C
T,=91° no temneparypsl T, npuuém Y T'—Ti rpe Kr-°C —
Br
Y =128—
TEIUIOEMKOCTh BO/IBI, M-°C — kosddumuent teroodmena, a & =0,8 —

noctosiHHag. Halinure, 1o kakoi temmepaTypsl (B rpamycax lLlenbcust) oxsaaurcs
BOJIa, €CJIM JJIMHA TPYOBI paauaropa paBHa 144 m.

JlonmoJHUTEIbHAA YACTh
Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHO8aAHUEe peuleHUA U
NOJIYYEeHHbLIL Omeem.
9. (3 6ayna) Pemure rpaduuecky cucteMy ypaBHEHUM:
¥+ 2x =1ogz135 - logz 5
{ 2y-3x=6 '

JTAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHus

OtBer A r A b 5 3 -6 34 (0; 3)




Tema: Mnoscecmea. Inemenmot meopuu 2pagoe

TeopeTnveckne BONMPOCHI:
ChopmymupyiiTe onpeaeieHne MHOXKECTBA.

[Iponomxkure onpenenenue: «OObeIMHEHNE MHOXKECTB — 3TO. .. ».
[Tponomxure onpenenenue: «llepeceuenne MHOKECTB — 3TO...».
IIponomxure onpeaeneHue: «Pa3HOCTE MHOKECTB — ATO. .. ».

N3o0pazute oObenMHEHUE ABYX MHOXKECTB Ha Kpyrax Jujepa.

N300pa3ute nepeceyeHre TpeX MHOKECTB Ha Kpyrax Dujepa.
Chopmynupyiite onpeaenenue rpada. Uto Ha3piBaeTCs BEPIIMHON, peOpoM
rpada?

8. Kak HaiiTu cTeneHp BepirHbl rpada?

9. HazoBute OTAMYKTENBHBIE YEPTHI IOTHOTO U HEMOJIHOTO IrPpadoB.
10.Ha3zoBuTe OTAMYUTENBHBIC YEPTHI CBA3HOTO U HECBSIZHOTO rpadoB.

Nk =

KonTpoabHas pabora
Oo0s3aTeIbHAA YACTH

Ilpu pewenuu 3adanuit 1-4 3anuwiume npaguiIbHLIIL OmMEEM U3 HYemblpex

npPeodI0HCEHHbIX.
1. (1 6amn) Kakas oneparust nzo0paxeHa Ha kpyrax Jiinepa?

A B

A)E=AUs; B)£=4n8;B) =418 T)E=A-B.

2. (1 6amr) Kaxoii rpad mpencrabien?

A) nonnsiii; b) Henonweiil; B)  JIEPEBO; I') HyseBoM.

3. (1 6amn) IIsarepo paboyux BCTPETUIIUCH MPHU BBICAJIKE I[BETOB B KIIyMOBI.
CKOJIbKO BCEro ObLIO CAENAHO PYKOTIOXKATUI

A)10;Bb)11;B)5;T) 6.

4. (1 6amn) Onpenenure CTENEeHb BEpIIMHBI B:

A

E F

A)8:B)11;B)3;T) 5.

Ilpu evinonnenuu 3adanuii 5-8 3anuwmiume X00 peuwieHUs U NOJIYYEHHOLI
omeem.



5. (2 6amna) 1. Jlanbl 1Ba MHOXecTBa A= {2, 4, 6, 8, 10, 12}, B={3, 6, 9,
12}. 3anummre u n3o0pasure rpaguaecku HOBoe MHOXECTBO E: a) £ = AU H ; 0)
E=ANS.

6. (2 6anna) Konunel 1py3bs 3aHUMAIOTCS KAKUM-HUOYIb BUZIOM criopTa. 14 u3
HUX yBiekaroTcs ¢pyroonom, a 10 — HackerOoom. M TOBKO ABOE yBIEKAIOTCS
TEM U IpyTUM BUIOM criopta. CKOJIBKO apy3ent y Tomu?»

7. (2 6anna) Ha pucyHke — cxema J10por, CBSI3bIBAIOIIUX T'OPOJICKUE TApKH A,
b, B, I', 1, E. Ilo kaxa0i1 1opore MO>XHO IBUTaThCS TOJIBKO B OJHOM HaIPABJICHUH,
YKa3aHHOM CTpenkoi. CKOJIBKO CYHIECTBYET Pa3JIMUHbIX yTeHN U3 mapka A B mapk E?

<\<\
AN

8. (2 OGamna) MoXHO 1M HapUcOBaThb M300pAKEHHBIM Ha pUCYHKe rpad He
OTpBIBasl KapaHJall OT OyMaru u mpoBOJIs KaK10€ pedpo POBHO OJHH pas?

AOHOJIHHTCJILHaH 4acTb

Ilpu evinonnenuu 3adanusn 9 3anuwiume x00, 000CHO6AHUE DPeUICHUA U

NOYYeHHbLIL OMmeem.

9. (3 Oamna) IlepByro WM BTOPYIO KOHTPOJIbHBIE Pa0OThI MO MaTeMaTHKE
YCIIEIIHO Hamucaiu 33 CTyAE€HTa, MEPBYIO WM TPEThIO — 31 CTYIEHT, BTOPYIO WU
TpeTbto — 32 cryneHta. He MeHee NBYX KOHTPOJIBHBIX palOOT BhIMOJHUIN 20
CTyZ1eHTOB. CKOJIBKO CTYJIEHTOB YCHEIIHO PEHIMIA TOJBKO OJHY KOHTPOJIbHYIO
paboty?

ITAaJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHus

OT1Ber B b 10 T - 22 8 HET 18




Tema: Inemenmovl KOMOUHAMOPUKU, CMAMUCMUKU U MEOPUU
éepoamuocment

TeopeaneCKne BOIIPOCHI:

l. [Iponomwxure onpenenenue: «CiyyailHoe CcOObBITHE —  3TO...)».
IIpuBenute nmpumep.

2. [IpuBenuTe mpuMep JOCTOBEPHOTO COOBITHS.

3. [TpuBeauTe NpuMep HEBO3ZMOKHOTO COOBITHSI.

4. [Iponomwxure omnpenenenue: «BeposTHOCTH cilydailHOTO COOBITHS —
3TO...».

5 ChopmynupyiiTe mpaBuiIo HAXOXKACHUS CIOKEHUS BEPOSITHOCTEH.

6 CdopmynupyiiTe mNpaBUIo YMHOKEHHUS BEPOSTHOCTEH.

7. Kax naiitu cpennee apupmMeTnueckoe YMCIOBOro psiga?

8 Kaxk HaiiTn MmequaHny 4ucioBoro psiaa?

0. Kak Bpruncisercst pazmMax 4uciaoBoro psaa’?

10.  [ns gero HyHBI tuarpammbl, Tpaduku? [lepednciure BUIbI 1uarpamm.

11. TlpuBenurte npumepsl MPOSIBICHUS 3aKOHA OOJIBIINX YHUCE B TPUPOIHBIX
ABJICHUSX.

12.  TlpuBenurte nmpuMepsbl MPOSIBICHUS 3aKOHA OOJIBIINX YHCET B
OOIIIECTBEHHBIX SBJICHUSX.

13.  Yrto m3yuaet cratucTuka’?

14. Tlpomomxure onpeaenenue: «CoyeTaHue — 3TO...».

15.  IIpomomxute onpenenenue: «Pa3menienue — 310...».

16. IIpomomxure onpenenenue: «llepecTaHOBKM — 3TO. .. ».

17. IlpuBenute npuMep MHOKECTBA U3 PEATIBHOM KU3HHU.

18.  IIpuBenute mpuMep ONEpaLMK NEPECEUEHUST MHOKECTB.

19. IlpuBenure mpumep ornepauu o0beAMHEHUS MHOXKECTB.

20. IIpuBeauTe npumep onepanuy pa3HOCTH MHOKECTB.

21.  Packpoiite noHATHS «Tpad», «AEPEBO», KLUKID).

KonTpoabHas paboTa
Oo0a3aTeapHAA YACTDH

Ilpu pewenuu 3aoanuii 1-4 3anuwiume npaguibHvlL OmMeem U3 Yemovipex
npeo10HCEHHbIX.

1. (1 6amn) KomOunatoprka — 3TO paszesl MaTeMaTHUKHU, OTBEUYAIOIINI Ha

BOIIPOCHI CKOJIBKUMH CITOCOOaMH MO>KHO BBIOpPATh SJIEMEHTHI ...

A) 3a1aHHOTO KOHEUHOI'0 MHOXKECTBa; b) 6eckoHeuHoro MHoxkecTBa; B) mobdoro
MHOXeCTBa; ') uppaliioHaIbHBIX YHCEIL.

2. (1 6amn) CoenHEHHS U3 N JIEMEHTOB, OTJIMYAIOIIUECS IPYT OT APYyTa TOJIBKO
HOPAJIKOM PAcIOJIOKEHHUS B HUX 3JIEMEHTOB, HA3bIBAIOTCSL:

A) nepecranoBkamu; b) coueranusimu; B) pazmemenusimu; ') komOMHALMSIMU.

3. (1 6amn) Yucno Bcex BO3MOXKHBIX pa3MEIlIeHU BBIYUCISIETCS TI0 (hopmyie:




A) A" =n(n-m); B) A" =n(n-1)..n—m+1); B) A" =mf—fﬂ),; I A" =

n(n+m)

4. (1 6amn) I'pynmupoBka — 3710...

A) ynopsiioueHue eIMHUIl COBOKYITHOCTH MO MPHU3HAKY; b) pazOueHue eauHuiy
COBOKYMHOCTH Ha TPyNmbl MO Tpu3HaKky; B) o6o6menne enuHnyHbIX (aktos; I)
000011IeHNE eTMHUYHBIX TTPU3HAKOB.

Ilpu evinonnenuu 3adanuii 5-8 3anuwmiume x00 peuwieHus u NOJIYYEHHbLI
omeem.

5. (2 6amna) B cpegnem u3 2000 HAcOCOB, MOCTYNUBIIUX B MPOJAXKy, 6
noarekaroT. Haligute BEpoOSTHOCTH TOTO, YTO OJMH CIy4YallHO BBIOPAHHBINA IS
KOHTPOJII HACOC HE MOJITEKAET?

6. (2 6amra) CpaBHUTh BCXOXKECTh CEMSH JIOOBIX TPeX BHUIOB OJHOJICTHHX
BeToB 3a mocneanue 3 roma. CocTaBUTh AMArpaMMy IO HaWJEHHBIM JIaHHBIM.
CrnenaTb BBIBOJIBI.

7. (2 6anna) B O6purage 4 sxeHmuHbl U 3 My»)4uHbl. Cpeau 4iIeHOB OpHrajbl
pasbirpbiBatoTcst 4 Owiera B TeaTp. KakoBa BEpOATHOCTH TOTO, 4YTO Cpeau
obOnazgaTenel OUIETOB OKAKETCA 2 KCHIIUHBI U 2 MY KYUHBI?

8. (2 6amma) CKOTBKUMH CIOCOOaAMU MOKHO TIOCTaBUTh 4 KHUTH B OJIUH psin?

AOHOJIHI/ITCJILHaH 4acTb

IlIpu evinonnenuu 3adanus 9 3anuwiume x00, 000CHO6aAHUE PEUICHUA U
NOYYeHHbLIL Omeem.

9. (3 6amna) YToObl MOCTYNUTh B UHCTUTYT HA CHEIUAIBHOCTD « DJIEKTPUUECKHE
CTaHUUHU, CETU U CUCTEMBbI», aOUTypUEeHT nojikeH HaOpaTh Ha EI'D He menee 70
OaJJIOB MO KaXJOMYy U3 TPEX MPEIMETOB— MAaTeMAaTHKa, PYCCKUU SI3bIK U (PU3HMKAa.
Yro0Obl MOCTYNUTh Ha crenuanbHOCTh «KoMMmepuus», Hy)xHO HaOpaTh He MeHee 70
O0auloB MO KaxaAoOMy M3 TpEX NpPEeIMETOB — MaTeMaTHKa, PYCCKUH S3bIK U
0OIIECTBO3HAHHUE.

BepositHocTh TOrOo, yto abutypueHt 3. moiaydyur He MmeHee 70 OamioB MO
MaremaTuke, paBHa 0,6, mo pycckomy sa3biky — 0,8, 1o nHOCTpaHHOMY $s13bIKYy — 0,7
1 1o ob6mectBo3Hanuo — 0,5.

Haiinure BepOATHOCTH TOTO, YTO 3. CMOXKET MOCTYMUTh XOTS Obl Ha OJHY W3
JBYX YIOMSIHYTBIX CHEUAIBHOCTEN.

ITAJIOHBbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3ajaHus

OtBer A A B A 0,997 - 18 24 0,408
35




Tema: Ypaenenus u nepasencmea

Teopernyeckne BONPOCHL:
UYrto Ha3bIBAaETCS ypaBHEHUEM?

UTo 3HAYMT PEelIuTh ypaBHEHUE?
Yrto Takoe KOpEHb ypaBHEHUS !
Uro Ha3bpIBaeTCA HEPABEHCTBOM?
UTO 3HAYUT PEMINTH HEPABEHCTBO?
B yewm 3akmiogaeTcs «METO] HHTEPBAIOBY?
Urto Ha3bIBaeTCS PEIICHUEM CUCTEMBI YpaBHEHU?
UTO 3HAUUT PEIIUTh CUCTEMY YPaBHEHUI?
9. Ilpu pemeHuH KakuxX ypaBHEHUH U HEPABEHCTB, ClEAyeT OOpaTUTh
BHHUMAaHHE Ha 00JIaCTh TOMYCTUMBIX 3HAUCHUI?
10. Tlepeuucnure ciocoObl pemieHus ypaBHEHUH.
11. Tlepeuucnure criocoObI PEIICHUS CUCTEM YPaBHEHUH.

AN

KonrtpoabHas padora
Oo0a3aTeabpHaq YACTh

Ilpu pewenuu 3aoanuit 1-4 3anuwiume npasuibHbl OMmMEem U3 uemwlpex
NpeoI0NCeHHbIX:

1. (1 6amn) Kakoe u3 uncen sBiseTcs KOpHEM ypaBHEeHUs logy(x+1) =
1
A)-1;b)2;B) 1;I) 0.
2. (1 6aun) Kakue u3 ypaBHEHU UMEIOT 00JIe€ OJTHOTO KOPHs?
A) x2-6x+5=0; B) 3*"2=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. (1 6amn) Onpenenure BUJ ypaBHEHUS v —32-x=12.
A) nunerinoe; b) kBaapartHoe; B) uppanronanbHoe; ') panmoHaibHOeE.

4. (1 6amt) OmpeaenuTe HAUMEHbIIEE IEI0e PElIeHne HepaBeHcTBa 5 2<1?
A)-3;b5)0;B)3;T') 4.

Ilpu evinonnenuu 3adanuit 5-8 3anuwiume x00 pewieHuUs U NOJAYYEHHBLI
omeem.

5. (2 6anna) Haiiure KopeHs ypaBHeHus | x-3 | =2

x—y=28,
6. (2 6anna) Pemure cucremy ypaBHEHUMN {Zx " _16.
2x% —5x
— <X

7. (2 6anna) Pemure HepaBeHcTBo ¥ 3

8. (2 6ama) Pemmnre ypaBHeHHE (2 — 3)\/ 3x? — 5x — 2=0

JIOOJIHUTEJbHASA YACTh
Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHOBAHUE peuleHUA U
NOJIYYeHHbLIL Omeem.




2sin® x — v/3cos (g —x) =0

9. (3 6anna) Pemnre ypaBHeHHE . VkaxunTe

e
—:37|.

KOPHH 3TOTO YPaBHEHHs, IPUHAIICKAIIHE OTPE3KY L 2

ITaJI0HBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3aJaHUuA

Omer | B [AB| B | A |;5](10;2) [(—o0; O]U[2; -é; 2,[’77”, 8?” .




2.2. 3aaHud 11 IPOMEXKYTOYHOM aTTeCTAlMHU

[IpoMexxyTouHasi  arTecTalMsi MPOBOJAMTCA MO OKOHYAHUU  M3YUYEHUS
obmeoOpazoBarenpHor  guctumiuael  OOJ[. 03 Maremaruka. IlpemogaBatens
OPOBOJAUT MPOBEPOUHYIO palbOTy, KOTOpas MTpeAHa3HadyeHa ISl IMPOMEXYTOUHOM
aTTecTalli, WUTOTOBOM OIICHKH Y4e€OHOW MOJATOTOBKH CTYJACHTOB, 3aBEPIIMBIINX
ocBoeHue obmieodpazopatenbHol Auctuminabel OO/]. 03 Martemaruxka.

3ajadeil MpOBEICHHS MPOBEPOUYHON pPalOOTHI SBISETCS ONMPEACICHUE YPOBHS
YCBOGHHUsI cojepkaHusi oOpa3oBaHus 1o obimieoOpasoBarenpHoi auctiuminae OO/,
07 MaTtemaTuka.

Hrorosast nposepoyHasi padora
JK3aMeHALMOHHBIE 32/1aHHS 110 JUCHHMILINHE

3apanus nis nposenenus arrecranuu cryaeHTroB [1I00 B nucsMenHoi gopme
1o y4eOHoil nucuumiuie: «MareMaTuka
(TexHoJIorn4ecKuii mpodun)
KOMILJIEKT Nel

Bapuanr 1

5 _1 _2
1. Berunciute 3HaueHue Beipaxenus 16 4—(0,01) 2+12- (793 - 16-275. 64 3

2. Pemnre ypaBHeHUE c0s2x = 2cosx — 1

3. YropocTuTe BhIpaKCHHE 310553‘/ngl

4. YpocTure BbIpaKEHUE

(sin?)—rL -cosz—ﬂ + Cos3—n -sinz—ﬂ)2 + (cos1 -COS S _ sin—- -sin?’—ﬂ)2
14 7 14 7 14 7 14 7
5. Pemmte ypaBHenue 3271 + 3272 - 324 =315
6. Pemnre Hepasenctso log o (1 —0,2x) <%
16
7. Haiinure o0macTs onpeneneHus QyHKINA i = (;)Z’C_4 —g
8. Haitaure 3nauenue f/(1), ecmuf (x) = ;;i;

9. OcHoBaHKE PaBHOOEAPEHHOTO TPEYTOJIbHUKA PaBHO 6CM, a OokoBas ctopoHa 10
cM. K OOKOBBIM CTOpOHaM MPOBEACHBI BHICOTHL. BBIUHCINTE UIMHY OTpE3Ka,

KOHIIaMH KOTOPOTI'0 CIIY>KAaT OCHOBAaHHA BBICOT



10. OquH UUAMHAP MOTYyYEH BpallleHUEM MPSIMOYTOJbHHUKA BOKPYT CTOPOHBI 8 CM, a
BTOPOM, BOKPYr CTOpOoHBI 6 cM. Haiinutre oTHOIIEHHE OOKOBBIX MOBEPXHOCTEH U

00HEMOB ITUIHMHIPOB.

Kpurepuu onieHuBanus:

5 (oTnMYHO) — JIF0OBIE TPABUIIHLHO BBHITIOJTHEHHBIC § 3a7]aHUH, JIBa U3 KOTOPHIX
reOMETPUYECKUE 3aJaHuUs;

4 (xopotiio) - Jr00bIe MPABHIBHO BBHIMOJHEHHBIC 7 3a/IaHUH, OJTHO U3 KOTOPBIX
T€OMETPUYECKOE 3a]JaHUE;

3 (YyAOBIETBOPUTENHHO) - JTHOOBIE TPABUIBLHO BHITIOJTHEHHBIE 5 3aJaHUM,

2 (HeYIOBJIETBOPUTEIBHO) - MEHEE 5 BHINOJHEHHBIX 3aIaHUI

3apanus s nposeaenus arrecrauuu cryaeHros 10O B nucsMenHol gpopme
1o y4eOHoil JucuumimHe: «MaremaTuka
(TexHoJIOrH4YecKri NPoPub)
KOMILJIEKT Ne 1

Bapuanr 2

1

1 -1 1
1. Beruucnure 3HaueHue BoipaxkeHus 216 3 -(%)_ 245 L (515) >+ (81—1) 4

2 2

2. Pemure ypaBHeHHe COs“X — sin“Xx — cosx = ()
3. Ynpoctute Beipaxenne 491702108714

4. YIpocTHUTE BBIPAKEHUE

(sin3—n-cos 2n + cos.?)—ﬂ-sinz—ﬂ)2 + (cosl-czos?’—ﬂ — sin— -sins—ﬂ)2
10 5 10 5 10 5 10 5

5. Pemmte ypasHenue 3 -2X - 2X71 + 5 .2X72=12(

6. Pemnre nepasenctso logg 5 (4x —15) >0

7. Haiinute o0nacTh onpenesneHus GyHKIUU i = , (%)5er2 _421
8. Haitaure snauenne f/(1), ecmm f(x) = 3x__22x

9. OxpyXHOCTh KacaeTcs OOJBIIEro KareTa NPSMOYTOJBHOTO TPEYTrOJbHUKA,

MpOXOoaUT YCPC3 BCPIIMHY IMPOTHUBOJICKAIICTO OCTPOTO yIjla M HMMCCT LCHTP HaA



TUIIOTEHY3€ TpeyroibHuka. Haligure paamyc OKpYKHOCTH, €CIIM  KaTeTbl
TPEYTOJIbHUKA PAaBHBI 6 CM U 8 cM

10. Inaronaib 0CeBOro ce4eHus: NUIMHIpa paBHa 48 cM. YTOJ MEXIy AUArOHaJbIO
u oOpasyrolied IUInHIpa paBeH 60°. Haiigure miomans MOBEPXHOCTU U 00BEM

HAJIAHAPA.

K[!HTG[!I/IH OILICHUBAHW .

5 (OTMYHO) — JIFOOBIE MPABUIILHO BHITIOJIHEHHBIE 8 3aJaHUM, 1Ba U3 KOTOPHIX
F€OMETPUYECKUE 3aIaHNS;

4 (xopotio) - Jar00bIe TPABUJIHLHO BBIMIOJHEHHBIC 7 3aJIaHHM, OJTHO U3 KOTOPHIX
FEOMETPUYECKOE 3aJaHUE;

3 (YAOBIETBOPUTENHHO) - JTFOOBIC IPABUIILHO BBITIOJTHEHHBIE 5 3aJaHUMH,

2 (HeyAOBJIETBOPUTENIBHO) - MEHEE 5 BBIMOJHEHHBIX 3a/laHUN



3. PexoMeHayemasi IuTepaTypa U MHbIEe HCTOYHUKH
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