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1. ITacmopT KOMIIEKTA OLICHOYHBIX CPEACTB

1.1. O61acTh NpUMEHEHUSI KOMILJIEKTA OLIEHOYHBIX CPEACTB
KoMmmiekT omeHOYHBIX CpeCTB MpeaHa3Ha4yeH I MPOBEPKU PE3yJIbTaTOB

ocBoeHUs 0011Ie00pa3oBareabHON AucHuILInHb (1anee - OO/) OO/1.03 Maremaruka
obpasoBatenpHoi mporpammbl CITO (manee OIT CITIO) mno cnemnmansHOcTH CITIO

13.02.12 DnexTpuueckue CTaHIMK, CETH UX pelieiiHas 3aIuTa U aBTOMaTHU3alIUA.

I[lnanupyembie pe3yJbTaThl 0CBOCHUS 0011€00Pa30BaATEIbHON IUCIUILINHBI B
coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
Oco0oe 3HaueHue AUCHUILIMHA uMeeT rpu popmupoBanuu u pazsutuu OK u T1K.

Koa Pe3yabTaThbl 0CBOCHUS THCIUIINHbBI

HaMMEHOBaHHUe Oo0uue JucuunimHapHbIe
(popMupyembIx

KOMIIeTeH M

OK 01 BeiObupaTth | - TOTOBHOCTb K TpyLy, | -BIaAeTh  METOJAaMH  JOKa3aTeJbCTB,
CHoCo0bI OCO3HaHUE IIEHHOCTH | aJITOPUTMaMHU pEUICHUsl 3a1a4, yMEHUue
pelieHus 3a1a4y MacTepCTBa, TPYAOTOOHE; (GopMyIMpOBAThH OIPENEICHUS], AaKCUOMBI U
NpoPECCHOHANIBH | -  TOTOBHOCTb K  aKTUBHOMW | TEOPEMBI, TMPUMEHSITh HX, M[POBOJUTH
O IeATENIBHOCTH | AEATEIbHOCTH TEXHOJIIOIMYECKOM | I0Ka3aTeNbHbIE pAacCyXJE€HHUS B  XOJ€

MMPUMCHHUTCIILHO
K pa3sjin4HbIM
KOHTCKCTaM

U COIMANbHOW HAINPaBICHHOCTH,
CIIOCOOHOCTh WHHUILIMUPOBATb,
IUTAHUPOBATh U CaMOCTOSITEILHO
BBITTOJIHATH TaKyIO I€ATEIBHOCTB;
- UHTEpeC K pa3iIuyHbIM chepam
npogecCuoHAIBHON
NeSITeTbHOCTH,
OBnanenue YHHMBEpCaIbHBIMU
Y4eOHBIMH  TTO3HABATEIHHBIMH
JNEUCTBUSAMMU:
a) 6azoBbIe

JIEUCTBUSL:

JJOTHUYCCKHUC

CaMOCTOSTEIILHO
(dhopMynupoBaTh u
aKTyaJMu3UpOBaTh npobiemy,
paccMarpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJINBATh
CYIICCTBCHHBI  TPU3HAK  HJIU
OCHOBaHHWS  JIII  CpaBHEHWUS,
KJaccuukanuu u 0000IICHUS;
- ONpedeIsATh Len
JIEATEIHBHOCTH, 3a7aBaTh

rmapamMeTpsl M KpUTEPUU HUX
JOCTHKEHHS;
- BBUIABISITh 3aKOHOMEPHOCTH H

MIPOTUBOPEYUS B

pelieHus 3a1ay;
-yME€Tb OINEPUPOBATH MOHATUSMU: CTCTICHb

yuciaa,  Jorapudm  YHCIA;  YMEHHUE
BBIMIOJIHATh ~ BBIYUCIICHHE 3HAYCHUH U
npeodpazoBaHus BBIpaKEHU co
CTETICHSIMHU u norapupmMamu,
npeoOpa3oBaHusi  JIPOOHO-PAIIMOHATBHBIX
BBIPAKECHMUI;

- YMETb OTIepPHPOBATH TIOHSATHSIMH:
panroHaIbHEIE, UppanroHaIbHbIE,
MoKa3aTeJbHbIE, CTETICHHBIE,

JorapuMuUecKue, TPUTOHOMETPUUYECKUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

-yMeTh OIepupOBaThH MOHSTUSIMU:
byHKIMS, HEIpepbIBHAS byHKIMS,
MPOU3BOIHAS, nepBooOpasHasl,

ONpPEEIECHHBIN UHTETPajl; yMETh HAXOIUTh
MIPOM3BOJHBIE DJIEMEHTAPHBIX (QYHKIIHH,
UCIIONIB3Ysl ~ CIOPABOYHBIE  MaTEpHAJIbI;
CIIyqasx

(I)YHKIII/II/I Ha MOHOTOHHOCTb, HaXOJIUTh

HCCIIEIOBAaTh B MPOCTEHIINX
HauOOJbIINE W HAaUMEHBbUINE 3HAYCHUS
GbyHKIMH; cTpouTh TpaduKi MHOTOUYJIEHOB
amnmapara
MIPUMEHSITh

c UCIOJIb30BAHNEM
MaTeMaTHYeCKOro  aHaJN3a;
MIPOM3BOJHYI0O MpPH pEIIeHWH 3aJad Ha
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paccMaTpruBaACMbIX SABJICHUAX

- BHOCHTH KOPPEKTUBEI B
JCATCIIbHOCTD, OLICHHUBATHh
COOTBETCTBHC PE3YyJIbTATOB
ncisaM, OLICHNBAThb PUCKH
HOCJ'ICI[CTBI/II\/'I JACATCIIBHOCTH,

- Pa3BHBATb Kp€aTuBHOC
MBIIJICHUE Ipu PEIICHUU

YKU3HEHHBIX TIPOOIIEM

0) 0a30BBIE  HCCIICIOBATEILCKHE
JIEUCTBUS:

- BJIAJIETh HaBBIKAMHU y4eOHO-
HCCIIEIOBATENILCKOW U MPOEKTHOM
JIEeITEIbHOCTH, HaBBIKAMHU
paspenieHus mpooem;

- BBIABJIATH
CIEICTBEHHEIE
aKTyaJlu3UpOBaTh
BBIIBHUIaTh TUIIOTE3Y ee
pelleHrs, HaXOIUTh AapryMEHThI
TUIS JI0Ka3aTeIbCTBA
YTBEPKJICHH,
rapameTpbl u
penieHus;

HPUYUHHO-
CBSI3U U
3ajauy,

CBOMX
3a/1aBaTh
KpUTEpUU

- AHAJIM3UPOBATH MOJIYYCHHLIC B
X0a¢€ peuieHu-d 3aJa4du
PE3yJbTaTHhI, KPpUTHYCCKHU
OICHUBATL HUX JOCTOBCPHOCTD,
MNPpOTHO3UPOBATL HU3MCHCHUC B
HOBBIX YCJIOBUAX;

- YMCTHb IICPCHOCUTHL 3HAHUS B

M03HABATEIBHYIO u
MPAKTUYECKYIO obmactu
JKU3HEIESITENLHOCTH;

- yMEeTh UHTETPUPOBATH 3HAHUS
u3 pas3HbIX MPEIMETHBIX
oOIacreii;

- BBIJIBUTATh HOBEIE uaeu,
npe/yiarath OpPUTHHAIILHBIC
MOJIXO/IbI M PEIIICHHS,

u CIIOCOOHOCTH X
HCITOIb30BaHHS B

NO3HABaTEJILHON W CONHUAIBHOU
MPAaKTUKE

JIBUKECHHE; peiath MPaKTHKO-
OpUEHTUPOBAHHBIE 33/1a4¥ HAa HAUOOJIbIIINE
Y HalMEHbIIIME 3HAUCHUS, HAa HaXOXKCHHE
MyTH, CKOPOCTH U YCKOPEHUS;

-yMeTb OTIepPUPOBATH HOHSATHSMHU:
panmoHanbHasi (YHKIHSA, TTOKa3aTeIbHAs
GbyHKIMA, CTEIEHHAs byHKuus,
jorapupmMuIecKas byHKIMS,
TPUTOHOMETPHUUECKUE ¢byHKuuy,
oOpatHble (DYHKIIMU; YMEHHE CTPOUTH
rpaduKu M3YYEHHBIX byHKIUH,

UCIOJIb30BaTh TpaQUKU IPU H3Yy4EHHUH
IIPOLIECCOB M 3aBUCHUMOCTEH,  IIpU
pelieHnH 3ajad4 M3 JPYIHX y4eOHBIX
IIPEIMETOB M 33Ja4 W3 PEAIbHOM KU3HH;
BbIpakaTh  (OpPMYyJIaMHU  3aBUCUMOCTH
MCKAY BCIMYHNHAMU,

- YMCTh pellaTb TCKCTOBBIC 3a/la4M pPa3HbIX
THUIIOB (B TOM 4YHMCJIC Ha IMPOUCHTHI, 10JIU U

4yacTu, Ha JBHXKEHHE, paboTy, CTOMMOCTb

TOBApOB W YCIYI, HAJIOTW, 3aJadyd U3
o0nacTu  ympaBlI€HHUS  JIMYHBIMU U
CeMEIHBIMU  (UHAHCAMM);  COCTABIIATH

BBIPAKECHMS, YPABHEHHUsI, HEPABEHCTBA U MX

CHUCTEMBI o YCIIOBUIO 3a7a4H,
UCCJIEOBAaTh IOJYYEHHOE pEIICHHE W
OLICHUBATh MpaB10N0100HOCTb
PE3YNIBTaTOB,

- YMETh ONEPUPOBATH MOHATHAMU: CPEIHEE
apuMeTHYeCKoe, MeauaHa, HauOoibllee
U HauMeHbllee

3HAYEHMs,  pa3Max,

AUCnCpCus, CTaHAApTHOC OTKJIOHCHHC

YHUCIOBOrO Habopa; yMETb W3BJIEKaTh,
uH(pOopMalLuIo,
TabIUIaAX,
OTpPaKaAIOMIYIO
IPOIIECCOB |

MHTEPIPETUPOBATH
MPEJICTaBICHHYI0O B
quarpammax, Trpadukax,
peabHbIX

Ha

CBOMCTBa
SIBJICHHUH; TPEJCTaBIATh HHPOPMAIHIO C
JUarpaMm;
HACCJIEI0BAaTh CTATHCTHYECKHE MaHHBLIE, B

TTOMOTITBIO TaOJIHIL u
TOM YHCJE C MPUMEHEHHEM rpaduuecKux
METOOAOB N 3J'I€KTpOHHBIX CpeI[CTB;

- YMETh
CIIy4aifHBIN OMBIT U ciy4ailHoe coObITHE,

ONEepUpOBaThH MOHSITUSIMH:

BEPOATHOCTh COOBITHS;
yMeHUe
WCIIOJIH30BaHUEM TpadUUeCKUX METOJOB;

CIIy4aifHOTO

BBIYUCIIATH BEPOATHOCTDH C

4




OpUMEHATh  (QOPMYJIBI  CIOXKEHHS U
YMHOXKEHUS BEPOSITHOCTEH,
KOMOWHATOpHBIC (aKThl U (POPMYIIBI MPHU
pelieHUH 3a/1a4; OIICHUBATh BEPOSTHOCTH
peanbHBIX  COOBITHIA; 3HAKOMCTBO  CO
CIIy4allHBIMH  BEIMYMHAMH, yMEHHUE
MPUBOIUTH TIPUMEPHI

NPOSIBJICHUST 3aKOHA OOJIBIIMX 4YHCel B
MPUPOJIHBIX U OOIIECTBEHHBIX SIBIICHUSIX;

- YMETh OIEPUPOBAThH IMOHITUSMHU: TOUKA,
npsiMasi, IUIOCKOCTh,  MPOCTPAHCTBO,
JIBYTPaHHBIA ~ YTOJI,  CKpEIIMBAIOIIUECS
npsIMbIE, napajuieIbHOCTh u
NEPIEHIUKYIIIPHOCTb TPSIMBIX u
TUIOCKOCTEH, YroJI MEXIy MPSMBIMHU, YTOJ
MEXIY TMPSIMOH U IUIOCKOCTBIO, YTrOJl
MEX]Ty TUIOCKOCTSIMH, PACCTOSIHUE OTTOYKH
O  TUIOCKOCTH,  PAacCTOSHHUE  MEXIY
TPSIMBIMH, paccTosiHue MEXTY
IUIOCKOCTSIMU; YMEHHE HWCIOJIb30BaTh TPHU
pelieHHH 3ajad  M3y4eHHble (aKThl U

TCOPECMbI IJIAHUMCTPUHU, YMCHHC
OLCHUBATbH PasMCPLI 00BEKTOB
OKPYZKaroumero Mmupa,

- YMCTb OneprupoBaTh IOHATHUAMMU

MHOTOIPAaHHHK, CEYEHHWE MHOIOTPaHHHKA,
KyO, mapasenenunes, npusma, mupaMmuia,
durypa UM  TMOBEpPXHOCTb  BpAIIEHUS,
IWINHAP, KOHYC, IIap, cdepa, CedeHUs
burypst BpAILCHMS, IUIOCKOCTB,
Kacatomasicss cepsl, HMIMHIPA, KOHYcCA,
IUIOIAJb  TOBEPXHOCTH  MHPaMHJBL,
NOpU3MBI, KOHYCa, UWIMHIpA, IJIOLIAIb
chepbl, 00beM Kyba, HPSIMOYrOJIbHOTO
napajiesienunesa, MUPaMHIbl, TPU3MBL,
IWIMHApPA, KOHyca, Iapa; yMEHHe

I/I306pa)KaTB MHOT'OI'paHHUKHA u
MOBCPXHOCTU BpalllCHUA, UX CCUYCHHUA OT
pyKu, C IIOMOIIBIO YCPTECIKHBIX

MHCTPYMEHTOB U JJIEKTPOHHBIX CpEACTB;
YMEHHME pACIIO3HABAaTh CHMMETPHIO B
IIPOCTPAHCTBE;  YMEHUE  paclo3HaBaTh
IIPaBWJIbHBIE MHOTOI'PaHHUKH;

- yMeTb  OIEpUpOBaThb  IMOHATUSIMHU:
JBIDKEHHE B TIPOCTPAHCTBE, IOA0OHBIE
¢Gburypsl B NPOCTPAHCTBE; HCIHOJIb30BaTh
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OTHOLLIEHUE IUIOIIANeH IIOBEPXHOCTEH H
00beMOB TMOIOOHBIX (PUTYp TPHU PEIICHUH
3a/1ay;

-yMETb  BBIYUCIIATH  TI'€OMETPUUYECKUE
BEJIMYMHBI (JJIMHA, Yo, IJI0Ia b, 00BbEM,
iomaab  IMOBEPXHOCTU),  MCIONb3YA
U3y4eHHBbIE (POPMYIIBI U METOMBI;

- YMETh OIIEpUpPOBAThH MOHATHUSIMU:
IpSIMOYTOJIbHAas ~ CHCT€Ma  KOOpJMHAT,
KOOpJMHATBl TOYKH, BEKTOp, KOOPAMHATHI
BEKTOpA, CKASIPHOE INPOU3BEICHHUE, YIOJl
MEXJ1Yy BEKTOpaMH, CyMMa BEKTOpPOB,
IIPOM3BEICHUE  BEKTOpa HA  4YHCIIO;
HAXOJUTh C MOMOLIBIO U3YUYEHHBIX (HOpMYII
KOOpPJUHAThI CepeHbI OTpe3Ka,
paccTosiHue MEXIYy JBYMs TOUKAMU;
-yMeTh BbIOMpAThH MIOIX OIS
M3YYEHHBbII METOJ AJisi pEelIeHMs 3a]lauH,
pacrio3HaBaTh MaTeMaTH4YecKhe (GaxKThl U
MaTeMaTUYeCKUE MOJENH B IMPUPOJHBIX U
OOLIIECTBEHHBIX SBJICHUSAX, B HCKYCCTBE;
yMEHHE IPUBOJIUTH IIPUMEPBI
MaTE€MaTUYeCKUX OTKPBITUA POCCUUCKOU U

MHPOBOM MaTeMaTU4EeCKON HaAyKH.

YMETh OIIEepUPOBATH HOHATUSAMMU:
OIIpeJIeJIEHUE, aKCcuoMa, TeopeMma,
CIIEZICTBHE, CBOICTBO, IIPU3HAK,
JI0Ka3aTeNnbCTBO, paBHOCUJIbHBIE
($bopMyIMpPOBKH; yMeHHUEe (HOpMyIHpPOBATH
oOpaTHOE u MPOTHUBOMOJIOKHOE
YTBEPXKACHHUE, IPUBOJUTh IPUMEPBHl U
KOHTPIIPUMEPBI,  UCHOJb30BaTh  METOJ
MaTeMAaTUYECKON WHAYKLHH; IPOBOIUTH
JI0Ka3aTeIbHbIE paccyXaeHus npu
pElIEHNN 3a7a4, OLIEHUBATh JIOTHUECKYIO
MIPaBMWJIBHOCTh PacCyKICHMUI;

- YMETH OTIEPUPOBATH TTOHATHUSIMH:
MHOXECTBO, TIOJMHOXKECTBO, OIIepAIAN
Ha/l MHOXKECTBAMH; YMEHHE HCIIOIH30BATh
TEOPETUKOMHOXKECTBEHHBIN ammapar Jyis
ONMHCAaHWsI  PEATBbHBIX  MPOIECCOB U
SIBIICHHUI TIPH PEIICHUH 3a]1ad, B TOM YHCIIe
U3 APYTUX yIeOHBIX MPEIMETOB;

YMETh OIEPHPOBATH TOHATHUAMH: Tpad,
CBA3HBIM rpad, nepeBo, HMKI, rpad Ha
TUTIOCKOCTH; YMEHHE 33]1aBaTh U ONHCHIBATH
rpadsl pa3IUYHBIMHU croco0amu;
WCTIOJIB30BATh Tpadbl IPH PEIICHUH 33124,
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- YMETh CBOOOTHO OTIepUPOBATH
MOHATUSIMH:  COYETaHHE, IEePECTAaHOBKA,
YHCIO COYETaHHWH, YUCIIO IMEPEeCTAaHOBOK;
Oounom HploTOHa; yMeHUE MNPUMEHATH
KOMOWHATOpHBIC (DAKTBI M PaCCyXICHUS
JUTS pEeUICHUs 3a71ay;

-yMeTh OIIEPUPOBATH MOHSATHUSIMHU:
HATypaJlbHOE  4YHCJIO, LEeJNOoe  YHCIIO,
OCTaTOK [0 MOAYJII, palUOHAIBHOE

YHCIIO, HPpAIMOHATILHOE YHCIIO,
MHOKECTBA HaTypaJIbHBIX, LIEJIBIX,
palMOHANBHBIX, JCHUCTBUTECIBHBIX YHCEIT;
yMeHHue HCII0Ib30BaTh MIPU3HAKU
JIEITUMOCTH, HauMEHbIINNI o0muit

JACINTCIIb 1 HAMMCHBIICC 0611[66 KpaTHOC,
AJITroOpuT™M EBknuaa IIpu pCIICHUU 3aaady,

3HaKOMCTBO C Pa3JIMUHbIMU
INO3UIIMOHHBIMHU CUCTCMAaMH CUMCIICHU A,

- YMCTb CBO6OI[HO OIICPpUPOBATH
INOHATUAMU: CTCIICHDb C OCJIbIM
IIOKa3aTcJIeM, KOPCHDb HaTypaHBHOﬁ

CTCIICHU, CTEMECHb C  pallMOHAIbLHBIM
1oKazaresieM, CTEIeHb C JICHCTBUTEIbHBIM
(BEIIECTBEHHBIM) TTOKa3aTesieM, Jiorapudm
yucia, CUHYC, KOCHHYC ¥  TaHTEHC
MIPOU3BOJIBHOTO YUCIIA;

- yMeTh  ONEpUPOBATh  MOHATHUIMHU:
TOXJECTBO, TOKECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE,
HEPAaBEHCTBO, CHCTEMa YpaBHEHHH W
HEPAaBEHCTB, PAaBHOCHIBLHOCTh ypaBHEHHIA,
HEPAaBEHCTB W CHCTEM, pallMOHAIbHEIE,

HppaHOHAIILHBIC, IIOKa3aTCJIbHEBIC,
CTCIICHHEIC, J'IOl"apI/I(bMI/I‘-IeCKI/Ie,
TPUTOHOMCTPHUYCCKUC YpaBHCHU,

HEPaBEHCTBA U CUCTEMbI; YMEHHE pEIIaTh
YpaBHEHMsI, HEPABEHCTBA M CHCTEMBI C
MOMOILBIO PA3JIMYHBIX TPUEMOB; PpEIIaTh
yYpaBHEHMsI, HEPABEHCTBA U CHCTEMBI C
napaMeTpoM; NPUMEHSTh  ypaBHEHHS,
HEPaBEHCTBA, UX CUCTEMbI JUISl pEIICHUs
MaTeMaTHYeCKUX 3a7ad M 337a4 U3
pa3NUYHBIX O0NacTel HaykKu U peabHOU
KHU3HH,

-yMEThb CBOOOTHO OIIepUPOBATH
NOHATUSAMM: rpaduk QyHKIMH, oOpaTHas
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byHKIIHS, KOMITO3HITHS byHKIHH,
JTMHEWHAs byHKIHSA, KBaJ[paTHIHAS
byHKIMSI, cTeneHHas (QYHKIUS C ILEITbIM
nokazareseM, TPUTOHOMETPHUYECKHUE
(byHKIINMU, 0OOpaTHBIE TPUTOHOMETPHUYCCKUE
byHKIHY, noKa3areinbHas u
norapudmudeckass  QYHKIHH,  YMCHHE
cTpoutTh rpadukd (YHKIHIA, BBINOJHATH
npeoOpa3zoBanusi  rpaduKoB  (PYHKITUH;
YMEHHUE HCII0Ib30BaTh rpaduku (yHKIIHMA
JUTS. U3YYCHHS TIPOIIECCOB U 3aBUCHUMOCTEH
NpU PEHICHUU 3aj]ad U3 JAPYrHX y4eOHBIX
NpEeMETOB W W3 pEeallbHOW  JKU3HHU;
BhIpaXaTh  (opMyllaMH  3aBHCHMOCTH
MEX/y BEITMYHMHAMU;

YMCHUC CBO6OI[HO OIICPHUPOBATDH
IIOHATUAMU, YCTHOCTD Q)YHKHI/II/I,
MNEPUOAUIHOCTD q)YHKHI/II/I,

OrPaHMYCHHOCTH (PYHKIIH, MOHOTOHHOCTb
byHKIIH, IKCTPEMYM ¢dbyHKIIUY,
HauOoblIee M HAaWMEHbIIEE 3HAYCHUS
GYHKIMM  Ha  TPOMEXKYTKE, yMEHHE
NPOBOUTH UCCIIEIOBaHUE (QYHKIIUH;
yMEHHE  HCIIONb30BaTh  CBOWCTBA U
rpadpuky  GYHKUMH A7 pelieHus
ypaBHEHM, HEpaBeHCTB U 3a4ad ¢
napamMeTpamu; n300paxkaTh Ha
KOOPJMHATHOM  IUIOCKOCTH  MHOXECTBA
pelIeHU ypaBHEHHMH, HEPaBEHCTB M MX
CHCTEM;

- YMETb CBOOOJTHO OIIepUpOBATH
HOHATUSMHU: II0CJIEI0BATENBHOCTD,
apudmeTnyeckas nporpeccus,

reoMeTpru4deckasd nporpeccus, OCCKOHEUHO
Y6BIBaIOIJ_Ia$I reoOMETpHUYICCKaA MPOTPeCCHs;
YMCHHUC 3a4aBaThb IMOCJICAOBATCIILHOCTHU, B
TOM HYHCJIC C TIOMOMIBIO PEKYPPCHTHBIX
bopmyu;

- YMCThb ONCpHUpOBATH IOHATHUAMMU
HCMIPEPBIBHOCTDH (1)YHKI_[I/II/I, ACUMIITOT

yMeHHe CBOOOHO OTIepPUPOBATH
MOHATHUSIMH; YEeTHOCTh ¢byHKIHY,
HEPUOJIMYHOCTD ¢byHKIMY,
OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh
byHKIHY, IKCTPEMYM ¢byHKIMH,

HauOoJblllee M HAaWMCHBIIEE 3HAUYCHUS
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GyHKIIMM  Ha  MPOMEXKYTKE, yMEHHE
MPOBOAMTD HCCIIEI0OBaHNE (PYHKIIHNH;
YMEHHE  HCHOJb30BaTh  CBOIiCTBA U
rpapukn  QyHKOMH I penieHus
yYpaBHEHUH, HEPABeHCTB M 3adad C
napaMmeTpamu; n300paxarhb Ha
KOOPJMHATHOM  IJIOCKOCTH  MHOXECTBa
pelIeHU ypaBHEHWH, HEPABEHCTB M HUX
CHUCTEM,;

- yMETh cBOOOHO OIepupOBAThH
MOHSTUSIMHU: MOCIIEI0BATEIbHOCTD,
apudmernyeckas nporpeccus,

reoMeTpUYecKas Mporpeccusi, 6ECKOHEUHO
yObIBarolasi reoMeTpuieckasi mporpeccus;
yYMEHHE 337aBaTh MOCIEI0BATEIbHOCTH, B
TOM YHUCJIE C TIOMOIIBIO PEKYPPEHTHBIX
dopmyu;

YMETh OTepupOBaThH MOHATHSIMH:
HENPEPBIBHOCTh  (YHKIIMH, ACUMITOTHI
rpaduka GyHKIOUM, TepBas UM BTOpas
Mpou3BOIHAS (DYHKIHU, T€OMETPUYECKU
U (UBUYECKUH CMBICI IPOU3BOIAHOM,
nepBooOpasHas, onpeAeNeHHbI HHTErpa;
YMEHHE HaXOJUTh

yMeHHE CBOOOHO OIIepUPOBAThH
MOHATHUSIMH; YEeTHOCTh ¢byHKIHY,
HNEPUOJIMYHOCTD ¢byHKIHY,
OTPaHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTh
byHKIHY, IKCTPEMYM ¢byHKIMH,

HauOoJplllee M HAUMEHbLIee 3HAYECHUS
GyHKIMM HAa  MPOMEXYTKE;  yMEHHe
IPOBOJIUTH HUCCIIE0OBaHNE (DYHKIINH;
YMEHUE  HCIOJIb30BaTh  CBOMCTBA U
rpadpuky  GYHKUMH A7 pelieHus
yYpaBHEHM, HEpaBeHCTB U 3a4ad ¢
napamMeTpamu; n300paxkaTh Ha
KOOPJMHATHOM  IUIOCKOCTH  MHOXECTBA
pelIeHni ypaBHEHHH, HEPaBEHCTB M HX
CHCTEM;

- YMETb CBOOOJTHO OIIepUpPOBAThH
MOHSATHUSMHU: MI0CJIE0BATENBHOCTD,
apupmeTnyeckas nporpeccus,

reoMeTpruyieCckad nporpeccusd, OCCKOHEYHO
y6BIBaIOIJ_IaSI reoOMCTpHUYICCKasA MPOTpPCCCHs,
YMCHHUC 3a4aBaThb IMOCJICAOBATCILHOCTHU, B
TOM YHCJIC C TIIOMOHIBIO PCKYPPCHTHBIX
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(opmyu;

- yMeThb  ONEpUpPOBATh  IOHATHUAMHU:
HENPEPBIBHOCTh  (YHKIMH, ACUMITOTHI
rpaduka ¢GyHKIMM, TIEpBas ©W BTOpas
MpOU3BOJIHAS (PYHKLIMU, T€OMETPUYECKUI
U (UBHYECKUH CMBICI TPOU3BOIHOM,
nepBooOpasHas, onpeaeeHHbIH HHTErpal;
YMEHHE HaXOIUTh AaCHUMITOTHI Trpaduka
byHKIUY; yMEHHE BBIUUCIISATH
MPOU3BOJHBIE CYMMBI, IMPOU3BEICHHUS,
YaCTHOTO U KOMMO3UIMHU  (GYHKIHA,
HAaXOJUTh YypaBHEHHE KacaTelbHOM K
rpaduky GyHKIMU; YMEHHE HCIIONb30BaTh
MIPOU3BOHYIO TUIS UCCIIEJIOBAHUS
GyHKIUH, A7 HAXO0XKACHUS HaWIydIlIero
pelieHrs B TMPHUKIAJAHBIX, B TOM YHCIE
COLIMANTbHO-9KOHOMHYECKUX U (PU3UUECKUX
3aavyax, JUIsl OMpEeNIeHUs CKOPOCTH U
YCKOpPEHUS; HAXOAUTh IUIOMAAN U 0ObEMBI
¢buryp ¢ nMomoIp0 UHTErpaa; NPUBOAUTH
MPUMEPBI MaTeMaTH4eCKOro
MOJIETTUPOBAHUS c MTOMOIIBIO
muddepeHIaTbHBIX YPaBHEHUI;

- yMeTh OIIepUpPOBATH MOHATHIIMH;
KOMIUIEKCHOE€  YHCIIO,  CONpPSDKEHHBIE
KOMIUIEKCHBIC YUCIa, MOAYJIb U apryMEHT
KOMIUIEKCHOTO 4Hcna, Qopma 3amucu
KOMIUIEKCHBIX ~4YHcel (reoMeTpudeckas,
TPUTOHOMETpHYECKas M anredpandeckasi);
YMETh MPOU3BOANTH  apu(MeTHYECKUue
JNEHCTBUS C KOMIUIEKCHBIMH YHCJIaMH,
NPUBOJUTh  MPUMEPHI  HCIOIH30BAHUS
KOMIUIEKCHBIX YHCET;

- YMETb CBOOOJTHO OTIepUpPOBaThH
MOHATUSIMH: CpeiHee apu(MeTHYecKoe,
Me[raHa, HauOOJbIllee M HaWMEHbIIee
3HAYEHMUS, pa3Max, TUCTIEPCHS,
CTaH/JapTHOE OTKJIIOHEHHE ISl OMHCAHHS
YHCIIOBBIX JAaHHBIX; YMEHHE HCCIIEIOBATh
CTAaTHCTUYECKUE JaHHBbIE, B TOM YHCIE C
MPUMEHEHHEeM TpaUuecKux METOIOB H
DNIEKTPOHHBIX  CPEACTB;  rpaduuecKH
MCCIIEIOBAaTh COBMECTHBIC HAONIOIEHUS C
MOMOIIBIO  JUMarpaMM pacCeUBaHUS W
JIMHEWHOM PETrpecCuu;

-YMETh HaXOJUTh BEPOSATHOCTH COOBITHIA C
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HCIIOJIb30BaHUEM TIpaUYecCKUX METOOB;
MPUMEHSTh JJIs PeleHus 3aaa4 GopMyJibl
CIIOXKEHHSI U YMHOXEHHUS BEpOSITHOCTEI,
dbopMyIy MOJHON BEpOSTHOCTH, (POpPMYITY
bepnymu, xomOuHaTopHble (aKTBl U
bopMyIbI; OLICHUBATh BEPOATHOCTH
pealbHBIX COOBITHI; YMEHUE ONEepHUpPOBATh
MOHSTUSIMHU: City4aiiHast BEJIMYNMHA,
pacnpezeneHue BEPOATHOCTEH,
MaTeMaTHYeCKOe O0XKHMJIaHUE, TUCTIePCUs U
CTaH/IAPTHOE  OTKJIOHEHUE  CIy4ailHOU
BEJIMYMHBI, (DYHKUMU pacrpeneieHus Hu
IJIOTHOCTH pPaBHOMEPHOTO,
MOKAa3aTeIbHOTO u HOPMaJIbHOTO
pacmpesieieHuii; yMEHHE HCIOJIb30BaTh
CBOICTBa M3YYEHHBIX paclpeaeNeHUi st
peleHus 3azauy; 3HAKOMCTBO C
MNOHATUSIMH:  3aKOH  OOJNBIIMX  YHCEN,
METOJbI ~ BBIOOPOYHBIX  HCCIIEJIOBAHMIA;
YMEHHE MPUBOAUTH MPUMEPHI MPOSBICHUS
3aKOHa OOJBIIMX YKCENT B MPUPOIHBIX U
OOIIIECTBEHHBIX SIBIICHUSX;

YMETb CBOOOTHO ONEPUPOBATH MOHITHIIMHU:
TOYKa, IpsiMasi, TNIOCKOCTh, IPOCTPAHCTRO,
OTPE30K, JIy4, IIJIOCKUN yroJl, JBYI'PaHHbBIN

yrou, TPEXTPaHHBIHI yrod,
NIEPECEKAIOIINECS,  MapajuleibHBIE U
CKpEIINBAIOIINECS npsIMbIe,

NapaJuIEIbHOCTh M NEPIEHIUKYISIPHOCTD
OpSIMBIX M IUIOCKOCTEM, Yrol MEXIy
OpSIMBIMHM, Yol  MEXIy TMpsMOH U
IUIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSMHY;
YMEHME UCIIONIb30BaTh IIPH PELICHUH 3a/1a4
U3YYEHHBIE (baxTh " TEOPEMBI
IUTAaHUMETPHH; yMeHue OLICHUBATH
pa3Mepbl 0OBEKTOB B OKPY)KAIOILIEM MHUDE;
YMEHHE OIIEpUpPOBaThH MOHATUSMHU:
MHOTOTPaHHHMK, CEUYEHUE MHOTOTPAHHHUKA,
NpPaBUIbHBI ~ MHOTOTPAaHHHUK, IpU3MA,
nupampia, ¢urypa U IOBEPXHOCTh
BpallleHNs, IUIUHAP, KOHYC, map, cdepa,
pa3BepTKa MOBEPXHOCTU, CEUYEHUSI KOHYyca
W UWIMHIpA, TMapajuleJbHbIE OCH WIN
OCHOBaHHUIO, CEYEHHE 1Iapa, IUIOCKOCTbD,
Kacatomasicsi cepbl, HWIMHIpPA, KOHYCA;
YMEHHE CTPOUTh CEYEHHE MHOTOTPaHHMKA,
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n300pakaTh MHOTOTPAHHHUKH, (UTYpHI U
MOBEPXHOCTH BpAIICHUS, MX CCUYCHHUS, B
TOM 4YHUCIE C TIOMOIIBIO AIIEKTPOHHBIX
CPeICTB, YMEHHE TPUMCHATH CBOICTBa
rE€OMETPHUECKUX (UTYp, CaAMOCTOSITEIHHO
(bOopMyYITHPOBAThH ONPEACICHUS H3y4aeMBbIX
buryp, BbIJIBUTaTh

THIIOTE3bl O CBOKMCTBaX W MpPHU3HAKaX
reoMeTpuueckux Guryp, 00OCHOBBIBATH
WIA ONPOBEPraTh MX; YMEHHUE MPOBOIUTH
kinaccupukanuio GuUryp 1o pasnuyHbBIM
NpU3HAKAM, BBINIOJIHATh HEOOXOJUMBIC
JIOTIOJTHUTEIILHBIE IIOCTPOCHUS;

- yMeTh CBOOOJTHO OIIePHPOBATH
MNOHATUSAMH: IUIOMIAAL (QUTYpBI, 00BEM
GUrypel, BEIWYMHA YIJIa, PACCTOSHHE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE MEXIY
TPSIMBIMH, paccTosiHue MEXTY
TUIOCKOCTSIMH, TUIOMIAAh cepbl, MIIONIAIh
MOBEPXHOCTHU MUPAMUJIBI, MIPU3MBI,
KOHYycCa, UAJTUHIPA, 00BeM Ky0a,
IPSIMOYTOJIBHOTO napajielienurne/a,
MUPaMUJIbI, TPU3MBI, IHJIUHIPA, KOHYCA,
niapa;, YMCEHHE HaXOJUTh OTHOIICHUE
00BeMOB MOJO0HBIX (HUTYD;

- YMeTh cBOOOIHO OTIepUPOBATH
MOHATUSIMH:  JABMD)KCHUE, TapalieNbHbIH
MEPEeHOC, CUMMETpHUsl Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, TMOBOPOT, MpeoOpa3zoBaHUe
nonobusi, MOJ00HBIE (UTYpPHI; YMEHHE
pacmo3HaBaThb paBHbIE U MOJOOHBIE
burypsl, B TOM 4HClI€ B MPUPOJE,
HCKYCCTBE, ApPXUTEKTYPE; yMEHHE
UCIIOJIb30BAaTh reoMeTpUUYECKUe
OTHOIICHMSI, HAXOIUTh T'EOMETPHYECKUE
BEJIMYMHBI (JTMHA, YTOII, TUIOIa/lb, 00BEM)
IpHU peIeHUH 33/1a4 U3 JAPYTUX y4eOHBIX
MPEIMETOB U U3 PEATbHOM JKU3HH;

- YMeTh cBOOOIHO OTIePUPOBATH
MOHATHSIMH:  TIPSMOYTOJIbHASL ~ CHUCTEMa
KOOpJMHAT, BEKTOpP, KOOPAMHATHI TOYKH,
KOOpJMHATHl BEKTOpa, CyMMa BEKTOPOB,
MpPOM3BEICHHE  BEKTOpa Ha  YHCIIO,
pa3joxkeHue  BekTopa mo  0Oaswmcy,
CKalsipHOE  TPOU3BENEHHE, BEKTOPHOE
MPOU3BE/ICHNE, Yroll MEXAYy BEKTOPAMH,
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YMEHHE HWCIOJb30BaTh BEKTOPHBIA W
KOOPAMHATHBIA ~ METOJ Il pelIeHUs
TrCOMETPUUYECKUX 3aJad M 3a7a4 JPYTHUX
y4eOHBIX MPEAMETOB; OTICpUPOBATH
MOHATUSAMH: MaTtpuma 2X2 u  3X3,

OnpeACIIMTECIIb MaTpPHUIIbI, FCOMeTpI/I‘ICCKI/Iﬁ
CMBICJI OITPECACIIUTEIIA,

- YMETb MOJCINPOBATH PEaAIbHBIC
CUTyalluun Ha SA3BIKE MaTEMAaTHUKU,
COCTaBJIATH BBIPpAXCHHA, YpaBHCHMUA,
HEpaBCHCTBa U HMX CHUCTEMBI 110 YCIOBHIO
3aJa4u, HCCICO0BATH IOCTPOCHHBIC
MoACInM C HCIIOJIBb30BAaHHMEM  aIllapara

areOppl, UHTEPIPETUPOBATH MOTYyUYSCHHBIN
pe3ynbTaT;  CTPOUTh
MOJIETIM C TOMOIIBI0 TE€OMETPUUYECKUX

MAaTEMAaTU4YCCKUC

IOHATHM U BEJIMYMH, PEIIATh CBA3AHHbIE C
HUMH [PAKTUYECKHE 3a7aud; COCTABIIATH
BEPOATHOCTHYIO MOJIETIb u
UHTEPIPETUPOBATH IIOJIyYEHHBIN
pe3yJsbTaT; pellarh NPUKIAIHBIE 3a7auu
CpPEICTBAMU MAaTEMaTUYECKOr0 aHalIu3a, B
TOM 4YHCJIE COLMAIIBHO-3KOHOMUYECKOIO U
(bU3M4eCKOro xapakrepa;

-yMEHUE BbIOMpaATh MOAXOIALIMN METOJ
JUIL  pelleHWs  3aJadd;  [OHMMAaHUe
3HQYMMOCTH MATEMAaTHKH B U3Y4YCHUH
HOPUPOIHBIX M OOIECTBEHHBIX MPOILIECCOB
U SIBICHUH; yMEHUE  pacCllO3HABaTh
IPOSIBIICHUE 3aKOHOB MaTEMaTUKU B
HCKYCCTBE, YMEHHUE IPUBOJIUTH IPHUMEPHI
MaTEMaTUYECKUX OTKPBITUM POCCUNCKOU U
MHPOBOM MaTeMaTU4ECKON HAyKH

OK 02.
Hcnonp3oBathb
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHajau3a u
HUHTEPIIPETAIIUH
uH(popManuu, 1
UH(OPMAIIOHHBI
€ TEXHOJIOTUH
JUTSI BBITIOJTHEHUSI
3ama4
npodeccuoHanbH

Ol 1eATEeIHLHOCTH.

B oOnactu 1ieHHOCTHM Hay4HOTO
MO3HAHUSA:

-c(hOpMHPOBAHHOCTH
MHPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
Pa3sBUTHUA HayKn n
00I11eCTBEHHOMN NPaKTHKH,
OCHOBaHHOTO Ha JHanore
KYJBTYP, CIOCOOCTBYIOIIETO
OCO3HAaHWIO CBOEr0 MecTa B

KYJIbTYPHOM MHPE;
- COBEPILIECHCTBOBAHHE SA3BIKOBOM
U 4YUTATEIbCKOM KYJBTYpPbl Kak
CpeJICTBa B3aMMOJICUCTBHUS

- yMeTb  ONEpUpOBaTb  IMOHATUSIMHU:
pannoHanbHas (QYHKLUSA, IOKa3aTelbHas
¢byHKIMS, CTEIEHHAas byHKIHS,
JorapupmMuyecKas byHKIMA,
TPUTOHOMETPHUUECKHE byHKINH,
oOpaTHble (YHKIMHM;, YMEHHE CTPOUTH
rpaduxu W3Y4YEHHBIX byHKIUH,

WCIIONIb30BaTh TpaQuKd TMPH H3YYCHHUH
TPOIIECCOB " 3aBHCUMOCTEH, pu
pelieHny 3aJady U3 JPYruX y4eOHBIX
MPEeIMETOB M 3a/1ad U3 PEaIbHOW KU3HU,

BbIpaXaTh  (OPMYJIaMHU  3aBUCHUMOCTH
MEX/1y BEIUYNHAMH,

- yMeTb  ONEpUpPOBAaThb  IOHATHUAMHU:
TOKJIECTBO, TOXAECTBEHHOE
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MCXKAY JIOAbMH W TIO3HAHUA
MUDa;

- OCO3HAaHHE LEHHOCTH HAY4YHOU
JESTEIbHOCTH, TOTOBHOCTb
OCYLIECTBIIATh IIPOCKTHYIO U

HCCIIEI0BATEIbCKYIO
NeSITeNbHOCTh MHIUBUAYAIBHO U
B IpyIIIIE.

OBnanenue YHHMBEpCaIbHBIMU
yu4eOHBIMM  I103HABAaTEIbHBIMU
JNEUCTBUAMMU:

B) paboTa ¢ uHpopMaImei:

- BIIQJICTh HABBIKAMHU TIOJTYYCHUS
uHpopMaUui U3  UCTOYHUKOB
pasHBIX THIIOB, CaMOCTOSTEILHO
OCYIIECTBIISITh TIOWCK, aHaJIH3,
CHCTEMATU3aIINI0 u
UHTEpIpETaui0  UHPOPMAIUU
pa3iM4YHBIX BUJOB U QopMm
MIPEJICTABIICHHS;

- CO3/1aBaTh TEKCThI B PA3JIUYHBIX
dbopMarax ¢ y4eToM Ha3HAYCHUS

uHpOpMaIHU u EJICBOM
ayJIUTOPHH, BEIOHpast
ONITUMAITLHYIO bopmy

IIPEACTABIICHUS U BU3YyaIU3alllH;
- OLICHUBATh JOCTOBEPHOCT,
JETUTUMHOCTh HMH(OpMalUH, €€
COOTBETCTBHE  TIPABOBBIM W

MOPaJIbHO-3TUYCCKUM HOPMaM;

- HCIIOJIb30BaTh cpencTaa
MH(OPMALIMOHHBIX u
KOMMYHHUKAIIUOHHBIX
TEXHOJIOTHI B pelIeHnn
KOTHUTUBHBIX,
KOMMYHHKaTHUBHBIX u

OpraHnu3allMOHHBIX 3aJga4 C

co0IroieHNEM TpeOoBaHUI
SPrOHOMMUKH, TEeXHUKH
0€301acHOCTH, TUTHEHEI,

pecypcocOepexenns, MpaBOBBIX
U OTHYECKUX  HOPM, HOPM

MH(OPMAaIMOHHOM

0€301acHOCTH;

- BIANETh HaBBIKAMHA
pacrio3HaBaHWsS W 3aIIWTHI

nHpopmanuu, UHGOPMAIMOHHON
0€30MacCHOCTH JTUYHOCTH

npeoOpa3oBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa ypaBHCHUH |
HCPAaBCHCTB, PAaBHOCHUJILHOCTL YPaBHCHHHU,
HEPaBEHCTB M CHUCTEM, palUOHAJbHBIC,

UPPALMOHAJIBHEIE, II0Ka3aTeJIbHbIE,
CTEIICHHBIE, JorapupmMuyecKue,
TPUTOHOMETPUYECKHUE YpaBHEHUS,

HEPaBEHCTBA , YMETh PELIaTh ypaBHEHMUS,
HEPAaBEHCTBA M CHUCTEMBI C TIOMOIIBIO
pasIMYHbIX MPUEMOB; pelllaTh ypaBHEHHUS,
HEPAaBEHCTBA M CHCTEMBI C IapaMeTpoM;
IPUMEHATh YPABHEHUS, HEPAaBEHCTBA, HX
CHUCTEMBI JUIsl PEUICHUS MaTeMaTUYECKHX
3ajjad U 33Ja4 U3 Pa3IUyYHBIX oOjacreit
HayKU U PEAIbHOU KU3HH;

- yMeTb  CBOOOJHO  OIEPUPOBATH
MOHATUSIMH:  JIBIKCHHE, TapaljieNbHbINA
NEPEeHOC, CUMMETPUs Ha IUIOCKOCTH M B
IPOCTPaHCTBE, MOBOPOT, Mpeodpa3zoBaHue
noao0usi, NONO0HBIE (UTYPBHI; yMETh
pacrio3HaBaTb  paBHble U  I0J00HBIE
¢urypsl, B TOM 4HClI€ B IPUPOE,
HCKYCCTBE, apXUTEKTYpE; YMETh
UCTIOJIb30BaTh reoOMEeTPHYECKUE
OTHOILEHMsI, HaXOIUThb TI'€OMETPUYECKUE
BEJIMYUHBI (JIJTMHA, YTOJI, TJI0MIAh, 00BEM)
IOpU PELIeHUU 3ajjad U3 APYruX y4eOHBIX
NPEIMETOB U U3 PEATbHOM KU3HU

OK 08.

B o0nactu JTyXOBHO-

- YMCTb OINCPpHUPOBATH  IMOHATHUIMU:
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[InanupoBaTh u
peaT30BBIBATH
coOCTBEHHOE
po¢eCCHOHAIIBH
0€ U JINYHOCTHOE
pa3BUTHE,
npeIIpUHIMATE
BCKYIO
JeSITeIbHOCTD B
po¢eCCHOHAIIBH
oi1 cepe,
UCTIOJIb30BaTh
3HaHUS 110
(¢brHaHCOBOM
IpaMOTHOCTH B
Pa3JInYHBIX
YKU3HEHHBIX
CUTYaIHUIX

HPAaBCTBCHHOI'O BOCIIUTAHUAA:

- copMHPOBaHHOCTH
HPaBCTBEHHOT'O CO3HaHWUs,
THYECKOTO TOBEICHHS,

- cnoco0OHOCTh OLICHMBATh
CHUTYAIIUIO U NPUHUMATH
OCO3HAHHBIC pelIeHus,
OPUCHTUPYSICh HA  MOpPaJIbHO
HPaBCTBEHHbBIC HOPMBI U
[EHHOCTH;

- OCO3HAHHE JIMYHOTO BKJaJa B
MOCTPOCHHE YCTOWYUBOTO
Oynymiero;

- OTBETCTBEHHOE OTHOILICHHE K
CBOUM  poaMTelIIM U (WJIH)
IPyruM YjIeHaM CEMbH,
CO3JIaHMIO CEMbM HAa OCHOBE
OCO3HAHHOTO TPUHSATHSI

[EHHOCTEH CEMEWHOM JKU3HU B
COOTBETCTBUHU C
Hapoi0B Poccuu;
OsBnanenue
PETYIATUBHBIMU
NEUCTBUSIMU:

a) caMOOpTraHU3aIHs:
- CaMOCTOSTEJIFHO

TPaTUIUSIMH

YHUBCPCAJIbHBIMU

OCYIIECTBIISITH TIO3HABATEIbHYIO
JEATENLHOCTD,
pooIeMBl,
¢bopmMynupoBaTh
3agayn B 00pa30BaTEIbHOI
HEATeNHOCTH U
CHUTYaIHSIX;

BBISIBIISITH
CTABUTh u
COOCTBEHHEBIE

KU3HCHHBIX

- CaMOCTOATCIBHO COCTaBJIATH
IUIaH  pCHICHUA Hp06J'IeMLI C
Y4€TOM HMCIOIIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOJKHOCTEH H

MIPEATIOYTEHUN;
- J1aBaThb OLICHKY HOBBIM
CUTYyaLUsIM; CIIOCOOCTBOBATh

(OpMHPOBAHUIO M TPOSIBICHUIO
LIIMPOKOM JpYyAMLIMM B Pa3HBIX
o0JlacTsIX 3HAHM,
MOBBIILIATH
00pa3zoBaTeNbHBIA U KyJIbTYpPHBIH
YPOBEHB;

HOCTOSHHO
cBOU

panroHaIbHbIE, UppalroHaIbHbIE,
NoKa3aresbHbIC, CTCTICHHBIC,
JOTapU(PMHUUECKUE, TPUTOHOMETPUICCKHE
YpaBHEHHsSI ¥ HEPABEHCTBA, MX CHCTEMBI;

- yMeTh  ONEPUPOBATH
MHOTOTPaHHHK, CEYCHHWE MHOTOTPAHHHKA,
KyO, mapaienenune, npu3Ma, mupaMuia,
burypa W  TOBEPXHOCTh
WIMHAP, KOHYC, IIap, cdepa, CEUYCHUs
burypst BpaIeHus,
Kacaromasicsi cepsl, UIMHIPA, KOHYCA,
U0 MOBEPXHOCTH
NpU3MBI, KOHYCa,
chepsl, o0BeM Kyba,
napauiesienurne/a,

INOHATHUAMMU:

BpalicHus,
IIJIOCKOCTD,

TUPaMUJIbI,
WIMHAPA, IUIONIAh
IPSIMOYTOJILHOTO
MUPaMUJIbI, TIPU3MBI,
WIMH/IPA,

n300pakaTh
MOBEPXHOCTH BpAIlEHHs], UX CCUCHHsS OT
pPYKH, c MTOMOIIIBIO
WHCTPYMEHTOB M 3JICKTPOHHBIX CPEJICTB;
YMETh  paclo3HaBaTh

NPOCTPAHCTBE;  YMETh

IIPaBWJIbHBIE MHOTOI'PaHHUKY;

YMETh OIepUpOBATH MOHATHSIMMU:
IOpsIMOYTOJIbHAasE ~ CUCTEMa  KOOpAMHAT,
KOOpJUHATBl TOYKH, BEKTOP, KOOPAMUHATHI
BEKTOPA, CKAIAPHOE NPOU3BEIEHUE, Yrojl
MEX1Yy BEKTOpaMH, CyMMa BEKTOpPOB,
IPOM3BEIEHNE  BEKTOpa Ha  YHCIIO;
HaXOOUThb C  TOMOIIBIO  U3YYEHHBIX
(opMysT KOOPIMHATHI CEpeUHBl OTpE3Ka,
paccTosiHue MEXy IBYMSI TOUKaMU

KOHYCa, mapa, YMCHHC

MHOI'OIpaHHHUKH u

YCPTCIKHBIX

CUMMCTPHIO B
paciio3HaBaThb
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0) CaMOKOHTPOJIb:

UCIIOJIb30BATh IPUEMBI
pedexcun JUTSE OILICHKHU
CUTyalluu, BbIOOpa  BEpPHOTO
pelIeHus;

- yMeTb OIICHHBaTb PHUCKU U
CBOEBPEMEHHO MPUHUMATH

pEIIeHus 110 UX CHIKEHUIO;
B) AMOIIMOHAJIbHBIN
MpEeATOoJararo i

c(hOpPMHUPOBAHHOCTb:
BHYTpPEHHEHN

BKJIIOYAIOIIEN
JOCTHKEHHUIO LIEeTH U YCIexy,
WHHUIIUATUBHOCTb,

HHTCIICKT,

MOTHUBALINH,
CTPEMIICHUC K

OIITUMMU3M,
YMCHHC ﬂeﬁCTBOBaTL, nuexoasa us
CBOHX BOSMO)KHOCTCﬁ;

- OMIIaTHH, Banoanomeﬁ
CIIOCOOHOCTD IIOHUMAThb
SMOIMOHAJIBHOC COCTOsSHHUC
ApPpyrux, Yy4duTbIBaTb €TI0 IIpU

OCYHICCTBJIICHUN KOMMYHUKAIINH,
CIIOCOOHOCTh K COYYBCTBUIKO H

COIEPEKMBAHUIO;
- COIMANIbHBIX HAaBBLIKOB,
BKJIFOYAIOIIHX CIIOCOOHOCTD
BBICTPaMBaTh  OTHONIICHUS  C

IPYTUMH JIIOJIBMH, 3a00THTHCH,
NPOSIBJISITh UHTEPEC U pa3peliaTh
KOH(QJIUKTBI

OK 04.

A dexTuBHO
B3aMMO/IEHICTBOBA
Th U paboTaTh B
KOJIJIEKTHBE U
KOMaH/1e

TOTOBHOCTH K CaMOpa3BUTHUIO,
CaMOCTOATCIIbHOCTH u
CaMOOIIPEACIICHUTIO,

-OBJIa/ICHUE HaBbIKaMU Yy4yeOHO-
HCCIIEIOBATENIbCKON, TPOEKTHON
M COIIMAJIBHOM ACATSIBHOCTH;
OBnanenue YHUBEPCAIbHBIMU
KOMMYHUKATHBHBIMU
JEACTBUSAMMU:

0) coBMeCTHas JESITEIIbHOCTD:
MOHMMAaTh U  MCHOJb30BaTh
MPEUMYIIIECTBA KOMAHIHOW H
WHJIMBU1yaJIbHOU paboTHI;
IIPUHUMATh LEJIU COBMECTHOM
NEeSTEIbHOCTH, OPraHU30BBIBATh
U KOOPAWHHUPOBATH JCUCTBUS IO
€€  JIOCTH)KEHUIO:  COCTaBJIATH

- yMeTb  OIEpHpOBAThH
CIlydyaliHBI OMBIT M Cly4dailHOe COObITHE,
BEPOSITHOCTH CIYyYaHOTO COOBITHS; YMETh
BBIYUCIISATh BEPOSITHOCTb c
UCMOJIb30BaHUEM TIpapUUECKHX METOIOB;
OpUMEHATh  (QOPMYJIBl  CIOXKEHHS U
YMHOXKEHUS BEPOSITHOCTEH,
KOMOUHATOpHBbIE (GakThl U (GOPMYIBl MPHU
peLIeHUH 3a/1a4; OLIEHUBATh BEPOSITHOCTU
peanbHBIX  COOBITHI; 3HAKOMCTBO  CO
ClyuallHBIMH  BEJIMYMHAMM;  yYMEHHUE
NPUBOANUTE TPUMEPHI MPOSBICHUS 3aKOHA

ITOHATHUAMMN:

OONBIIMX  4YHCeN B  NOPUPOIHBIX U
OOIIeCTBEHHBIX SIBJICHUSX;
- YMETb CBOOOJTHO OIIepUpOBATH
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IJIaH JE€HUCTBUM, paclpenciarTh
poium ¢ y4eTOM  MHEHUH
Y4aCTHUKOB 00CyXI1aTh

pe3yNbTaThl COBMECTHON PabOTHI;
- KOOPAMHHUPOBATh U BBINOJIHATH
paboTy B YCIIOBHSIX pPEaIbHOTO,

MOHSTUSIMHU: CTETEHb c LEeIbIM
MoKazaresiem, KOPEHb HaATypaJIbHOMN
CTEMEeHH, CTENeHb C  PalUOHAIbHBIM

roKazarejieM, CTEIeHb C JCHCTBUTEILHBIM
(BeIIeCTBEHHBIM) TTOKa3aTesieM, Jiorapudm

BHPTYaIbHOTO 4 | 4MCa,  CHHYC, KOCHHYC W TaHI€HC
KOMOMHHPOBAHHOTO MPOU3BOJILHOTO YHCJIA,
B3aUMOJCICTBUS; - yMeTb  CBOOOJHO  OINEPUPOBAThH
- OCYWIECTBIIATH  IIO3MTHUBHOE | OHATUAMHU: rpaduk (yHKIUU, oOpaTHas
pasIMYHBIX CUTYAWIX, | nypeiinas  QyHKIMS,  KBaJgpaTHUHAS
MPOSIBIIATH TBOPYECTBO u
byHKIMSA, cTeneHHas (QYHKIHS C LEIbIM
BOOOpaxkeHue, OBITH
MIOKa3aTeleM, TPUTOHOMETPUYECKHUE
WHULIMATUBHBIM. Osnanenue
VHUBEpCATbHBIMU GbyHKIIMH, 00paTHBIE TPUTOHOMETPHYECKHE
pPEeryJasTUBHBIMU JE€HCTBUSMMU: ynxuwy, HOKa3aTejibHast u
r) OpuHsATHEe ce0s W Apyrux | jJorapupmuueckas  QyHKIOUM;  yMETh
JFOJICH: cTpouTh Trpaduku (GYHKIUM, BBHIMOTHITH
- IIpUHUMATD MOTHBBI 1 | mpeoOpaszoBanus rpadukoB QyHKINH;
dpryMCHTDBL NPYTrUX JIOACH TPH | _yyiery, pcmonb3oBaTh IpadMkd (yHKIMIA
aHayuze pe3yJIbTaToB .
JUISL U3YYEHHS MPOLECCOB U 3aBUCUMOCTEN
NEeSATEIbHOCTH; 5
IIpU PELICHUH 3a]ad U3 X y4eOHBIX
- IpU3HaBaTh CBOE IMpaBO U Pt b A APYE . i
NpaBo  ApyrMx  momeii  ma | IPSAMETOB M M3 DCALHOH  KM3HM;
OLINOKHY; BbIpaXaTb  (QopMylaMU  3aBHCHUMOCTH
pa3BUBaTh CIIOCOOHOCTD | MEX/y BETMYMHAMHE;
[IOHUMAaTh MHpP C  IO3UIUHU .
- cBOOOJHO oOmNEepUpOBaTb MOHATUSIMHU:
JPYToro 4eaoBeKa 2 pup
YeTHOCTh  (PYHKIHMH,  TEPUOAHYHOCTD
GyHKIIUM, OTpaHWYEHHOCTh  (YHKIIUH,
MOHOTOHHOCTb ~ (DPYHKIMM,  3KCTpEMyM
dbyHKIIMM, HauOoyblliee W HaUMEHbIIEe
3HaueHUs (QYHKIUH Ha TPOMEXKYTKE;
yMETh IIPOBOJUTH UCCIIEJOBaHNE
byHKIUY;
- yMeTb UCIOJb30BaTh CBOWCTBA U
rpadpukd  QyHKIMM A8 peleHus
YpaBHEHUH, HEpPABEHCTB M 3aJad C
napameTpamu; n300paxarhb Ha
KOOpJIMHATHOM IUIOCKOCTHM  MHOKECTBa
peluieHuil ypaBHEHUM, HEPABEHCTB U HX
CUCTEM
OK 05. B obnactu 9CTETHUYECKOrO | - YMETh OIIEpPUPOBATH ITOHATUSAMHU: CPEAHEE
Ocy1ecTBIsTH BOCIIUTAHUS: apupMeTHyecKoe, MeauaHa, HauOoJbllee
YCTHYIO U - OCTETUYECKOE OTHOILIEHHWE K |M  HauMEHbLIee  3HA4YeHHs, pa3Max,
MUCHbMEHHYIO MHpY, BKJIIOYas DCTETHKY OBITa, | qucnepcusi, CTaHAAPTHOE  OTKJIOHEHHE
KOMMYHHUKAIHIO Hay4qHOT0 u TEXHUYECKOTO | yucaoBOro HaboOpa; yMEHHE W3BIIEKaTh,
Ha TBOpYCCTBa, CIOpPTA, TPyAa U | HUHTEPIPETUPOBATH uH(pOopMalLHIo,
rocyJapcTBeHHO | OOIIECTBEHHBIX OTHOIICHHIA; NpeJICTaBlICHHYl0 B TalOnumax, Ha
M SI3BIKE - CIIOCOOHOCTh  BOCHPHUHUMATh
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Poccuiickoi pa3nuyHbBle  BHIBI  MCKYCCTBA, | [MarpaMmax, rpadukax, OTpa)Karolrylo
deneparuu ¢ Tpaaunuu 1 TBOPYCECTBO CBOCTO U | cBolicTBA  peajbHBIX  IPOLIECCOB  H
y4eToM Apyrux — HAapOAOB,  OWYINATL | gpnehpii; mpeACTaBIATh HHPOPMALHMIO C
0ocoOeHHOCTeH 3MOHHOH3{H’HOC BOMCHCTBHC | 1o Mombro TabIMII W JMarpaMmM;
COLIMAIILHOTO U ?ngzg;:;mocn 5 sHauMocry | ACCICAOBATD CTATUCTHYECKAE NAHHbIE, B
KYJIBTYPHOIO s mumocTH M obmectsa | TOM THCIE C IPUMEHEHUEM TpapUUecKux
KOHTEKCTa OTCUECTEEHHOTO H  MHDOBOTO METOJIOB U JIEKTPOHHBIX CPECTB;

HCKYCCTRS, srHmgecKux |~ YMETP OTEPHPOBATh MOHATHAMM: TOUKA,

KYIBTYPHEIX Tpa I 4 | TpAMa, UHJIOCKOCTB, IIPOCTPAHCTBO,

HAPOJHOTO TROPUECTRA; JIBYTpaHHbIA  yrojl, CKpEIMBAIOIINECS

- TOTOBHOCTB K CAMOBBIpaKeHHio | "PAMPIC, 11apaJlIe/IbHOCTR 1

B pasHBIX BWIAX HCKyccTa, | NEPUCHIMKYIAPHOCTS IPSIMBIX u

CTpEMIICHHE HPOSBIATH KauecTa | [IOCKOCTCH, YTOT MEXKY MPAMBIMH, yrol

TBOPYECKOI IHTHOCTH; MEXIYy MNpAMOHM M IUIOCKOCTBIO, YIOJ

OBiaicHue yHMBepcanbHpiMu | MEKIY  [UIOCKOCTAMH,  PAaccTOAHHE  OT

KOMMYHUKATHBHBIMHU TOYKHM JO IUIOCKOCTH, PACCTOSTHUE MEXKAY

JEHCTBUAM; IPSIMBIMU, paccrosiHue MEXIY

a) o0LIeHHE; IUIOCKOCTSIMH; - YMETh HCII0JIb30BaTh MPU

- OCYIIECTBIATH KOMMyHHKauuy | PCIICHHH 33[1a4 M3y4CHHBIC (AKTBl K

BO BCex cepax KU3HH; TEOPEMBI IUTAHUMETPUH; yYMEHHE

- pacmo3HaBaTh  HeBepOanbHble | OUCHHUBATH PasMEpEI 00BEKTOB

cperncrtBa OOIIEHHS, MOHUMATH | OKPYXKAIOLICTO MuUpa.

3HAYEHUE COLMAJIbHBIX 3HAKOB,

pacro3HaBaTh IPENIOCHUIKI

KOH(QJIUKTHBIX ~ CUTyallUH U

CMSTYaTh KOH(IIUKTHI;

- Pa3BEpHYTO u JIOTUYHO

U3JlaraTb CBOIO TOYKY 3pEHUs C

HCII0JIb30BAHUEM S3BIKOBBIX

CpEeACTB
OK 06. - 0CO3HaHME OOYyYaroIUMHUCH | - YMETh ONEPHUPOBATH HNOHATUSAMU:
IIposBnsaTh pOCCUICKON IPaXIaHCKOM | MPSIMOYTOJIbHAasl ~ CHUCTEMa  KOOpPJMHAT,
IpaXAaHCKO- UJEHTUYHOCTH; KOOpJMHATBl TOYKH, BEKTOp, KOOPAMHATHI
NAaTPUOTHYECKYIO | I[€JIEHANIPABIEHHOE pa3sBHTHE | BEKTOpa, CKAJISIPHOE IPOU3BEACHUE, YIroj
HO3UILIHIO, BHYTPEHHEH IIO3UIMM JIMYHOCTU | MEKJIy BEKTOpaMH, CyMMa BEKTOPOB,
JEMOHCTPUPOBAT | Ha OCHOBE JyXOBHO- | MPOU3BEACHUE  BEKTOpa Ha  YHCIIO;
b OCO3HAHHOE HPaBCTBEHHBIX LUEHHOCTEW | HAXOJHUTh C MOMOIIBIO U3YUSHHBIX POPMYJT
IIOBEJICHHUE Ha Hapo/0B Poccuiickoii | kooprHATHI CEpEIMHBI OTpE3Ka,
OCHOBE Qenepanyy, HMCTOPUYECKHUX U | PACCTOSHUE MEXKIY IBYMS TOUKAMH,
TpaaAUIMOHHBIX HAIIMOHATIBHO-KYIbTYPHBIX -yMETh BBIOMPATH IO X O ASIITHI
OOIIEYENOBEYECK | TpauIHid, (bopMupoBanune

UX IICHHOCTEH, B
TOM YHCIE C
YYETOM
rapMOHU3ALHHI

MCXKHaAIIMOHAJIbH

CUCTEMBI 3HAYMMBIX LIEHHOCTHO-
CMBICIIOBBIX ~ YCTaHOBOK,
AHTUKOPPYILHOHHOTO
MHPOBO33PEHHUsI, IPABOCO3HAHMS,

H3y‘-IeHHBII>i MCTOJ IJId pCHICHUA 3aaadvu,
pacio3HaBaTb MAaTEMAaTHYCCKUC q)aKTI)I n
MAaTEMAaTUYCCKHUE MOACIIN B IMPUPOAHBIX U
O6I]_[eCTBeHHBIX SABJICHUAX, B HCKYCCTBC;

yMEHHE

MIPUBOJUTH IIPUMEPBI
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BIX U
MEXKPETUTUO3HBI
X  OTHOIICHUH,
MPUMEHSITD
CTaHAapThI
AHTUKOPPYIIUOH
HOTO TOBEJCHUS

9KOJIOTMYECKOI KyJIbTYpPbI
CIIOCOOHOCTH CTaBUTh LEIH U

CTPOUTH )KU3HCHHBIC IIJIAHBI;

B qaCTu I'paXaaHCKOI'O
BOCIIUTAaHHUA:

- OCO3HaHHC CBOHX
KOHCTUTYHHUOHHBIX ImpaB n

O6H3aHHOCTeﬁ, YBaAXCHHUEC 3aKOHa
" IIpaBoIIoOpsAaKa,

MIPUHATHE TPaJUIHOHHBIX
HalMOHAIbHBIX,
00IIIeYeIIOBEYECKUX
I'YMaHHUCTHYECCKHX u
JEMOKPATHYECKHX I[EHHOCTEH;
TOTOBHOCTh  IPOTHUBOCTOSTH
HJICOJIOTHH 9KCTPEMH3Ma,
HaIlMOHAIM3Ma, kceHodoOouu,
JTUCKPUMHHALIAN o
COILIAIbHBIM, PEIIUTHO3HBIM,
PacoBbIM, HaLMOHAJIbHBIM
MPU3HAKAM;
- TOTOBHOCTH BECTH

COBMECTHYIO  JICSTEIBHOCTh B
UHTEepecax IPaXKIAHCKOTO
o01ecTBa, y4acTBOBAaTh B
CaMOYTIpaBJICHUN B
o01ieo0pa3oBaTeIbHON
OpraHH3aluu u
IOHOIIECKUX OpPTraHH3aIUsIX;

- yMeHHEe B3aMMOJIEIICTBOBATH C
COIIMAJbHBIMA WHCTUTYTaMH B
COOTBETCTBUH C UX (QYHKIUAMH U
Ha3HAYCHUEM;

- TOTOBHOCTh K TYMaHHTapHOMW
Y BOJIOHTEPCKOM AEATEIBHOCTH;
MaTPHOTUYECKOTO BOCITUTAHHS:

JACTCKO-

- chopMHPOBaHHOCTH
pOoCCUICKON IPaKIAHCKOU
UACHTUYHOCTH,  TMaTPUOTHU3MA,

YBaXEHUS K CBOEMY Hapony,
YyBCTBAa OTBETCTBEHHOCTHU IIE€pe]
Ponunoii, ropmoctu 3a cBOM
Kpaii, cBor0 Ponuny, cBOU SA3bIK U
KYJIbTYpY, IPOLUIOE U HACTOSIIIEE
MHOTI'OHALIMOHAJILHOTO  Hapoja
Poccuu;

MaTeMaTUYECKUX OTKPBITUM POCCUMCKON U

MHPOBOM MaTEMaTUYECKON HAYKH.

- yMETb  OIEpUPOBATH  IOHATHUSIMHU:
CITy4alHBIN OMBIT U CIy4aliHOE COOBITHE,
BEPOSATHOCTH CIIY4alfHOT'O COOBITHS; YMETh
BBIUUCIIATH BEPOSTHOCTh C
WCIOJIB30BAHUEM TPaPUUECKUX METOJIOB;
OpPUMEHATh  (GOPMYIBl  CIOXKEHHUS U
YMHOXEHHS BEPOSITHOCTEM,
KOMOWHATOpHBIE (DAKTBI ¥ (HOPMYJIBI MPH
pelIeHnH 3a/1a4; OLEHUBATh BEPOATHOCTH
peabHBIX  COOBITHH; 3HAKOMCTBO  CO
CIy4yallHBIMH  BEJIMYMHAMHM;  YMEHHE
IPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA
OONBIIMX  YHUCENl B  MPUPOJIHBIX H
OOIIECTBEHHBIX SIBICHUAX
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LIEHHOCTHOE
rocyAapCTBEHHBIM
HCTOPUYECKOMY U TPUPOJTHOMY
HAaCJIEIUI0 MaMATHUKaM,
TpaguiusM  HaponoB Poccuwn,
JTOCTIKeHHSIM Poccuu B Hayke,
HCKYCCTBE, CIOPTE, TEXHOIOTHSIX

OTHOIICHHUE K
CHMBOJIaM,

U TpYyJe;

- ujerHas yOeXKICHHOCTD,
TOTOBHOCTh K CIY)XCHHIO |
3aIIuTe OrteuecTBa,
OTBETCTBEHHOCTh 3a €ro Cyup0y;
OCBOCHHbIE 00y4JarOIIUMHUCS
MEXKIPEAMETHBIC  MOHATHS U
YHUBEPCAJIbHbIC y4eOHBIC
NecTBUS (PEryIsTHBHBIC,

- CIIOCOOHOCTH ux
HCITOJIb30BaHMS B
[MO3HABATEIPHOW M COLMAILHOMI
MIPaKTHKE, FOTOBHOCTH K
CaMOCTOSITEIILHOMY
IJIAHUPOBAHHIO u
OCYIIECTBIICHUIO y4eOHO
JEATEILHOCTH, OpraHHU3aI|H
y4eOHOro  COTpyAHHYECTBA C

MeIarorMYecKUMH  pabOTHUKaMHU
U CBEPCTHUKAMH, K Y4YacTUIO B
IIOCTPOCHUH  WHAMBUAYAIbHOMN
00pa3oBaTeNbHON TPAEKTOPHH;

- OBJIAJICHUE HAaBBIKAMHU y4eOHO-
HCCIIEA0BATENBCKOM, MPOEKTHON
U COLIMAJIbHOU JEATEIbHOCTH

OK 07.
CopeilicTBOBaTH
COXPaHEHUIO
OKpYyKaroleun
CpeIbl,
pecypcocoepexe
HUIO, IPUMEHSTH
3HaHUS 00
U3MEHEHUU
KITuMarTa,
MIPUHIIUITBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
3¢ (HeKTUBHO
JIECTBOBAThH B

- HE T[pPUHUMATh JEHCTBUS
IIPUHOCSIINE BpPEJ, OKPYKAFOLIEH
cpene;

- YMETh MPOTHO3UPOBATH
HeOIaronpusiTHIC
9KOJIOTHYECKHE ITOCJICICTBUS
NPEANPUHUMAEMBIX  JEHCTBHM,
Mpe0TBpalaTh UX;

- pacuupuTh OITBIT
eI TEIbHOCTH 9KOJIOTHYECKON
HAIPABJIEHHOCTH;

- pa3pabaThiBaTh IJIaH PEIICHUS
mpo0JieMbl € y4YeTOM aHalu3a
HUMCIOIUXCA MaTCpUaJIbHBIX U
HEMaTepUaIbHBIX PECYpPCOB,

- YMETh OINEPUPOBaTh  MOHITHIMMU:
byHKIMS, HEIpepbIBHAS byHKIMS,
MPOU3BOIHAS, nepBooOpasHasl,

ONpPEEIECHHBIN UHTErPajl; yMETh HAXOIUTh
MIPOM3BOJHBIE DJIEMEHTAPHBIX (QYHKIIHH,
UCIIONIB3Ysl ~ CIOPABOYHBIE  MaTEpHAJIbI;
CIIy4asx

(I)YHKIII/II/I Ha MOHOTOHHOCTb, HaXOIUTh

HCCIIEIOBAaTh B MPOCTEHIINX
HauOOJbIINE W HAaUMEHBbUINE 3HAYCHUS
GbyHKIMH; cTpouTh TpadMKi MHOTOUYJIEHOB
c HCIIOJIb30BaHUEM amnmapara
MaTeMaTHUYeCKOr0 aHaiu3a; M[PUMEHSThH

MPOM3BOJHYIO MpPH pEIIeHUWH 3a7ad Ha
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qpe3BBIqaﬁHBIX - OCYHICCTBHHTB JABUXKCHUCEC, pe]_HaTB HpaKTI/IKO-
CUTyalusax LIeJICHANPABIICHHBIH HOUCK | opreHTUPOBAHHBIC 33]]a4M HA HAUOOJIBIITHE
Ticperoca Cpelcts C10cob0B | i yayvenpumme 3HAYEHUsI, HA HAXOXKJICHUE
JeWcTBUS B MPOQECCHOHATBHYIO Ty TH, CKOPOCTH H yCKOPEHHL
cpeny;
-pyf/[};,TB EPEHOCHTS 3HAHEA B | YMETb OIepupoBaThH MOHATHSIMHU:
NO3HABATETHHYIO y | ABIKCHHE B  POCTPAHCTBE IMOJOOHBIC
IPAKTHYCCKYIO o6mactu | PUTYpel B IIPOCTPAHCTBE; MCIIOJIb30BaTh
KU3HENEATELHOCTH, OTHOIICHHE IUIOUIa/Ied MOBEPXHOCTEH W
- mOpeljaratb HOBBIE TPOEKTHI, | 00bEMOB MOAOOHBIX (DHUTYp TIPU pEUICHUU
OLICHWBATh HWJEH C TO3ULMH | 3a7a9;
HOBU3HBI, OPUTHMHAIBHOCTH, | - yMETh BBIYUCIATH TIE€OMETPUUYECKUE
IPAaKTHYCCKON 3HAYNMOCTH; BEJUYUHBI (JUTMHA, YTOJI, TUIOIIAaaAb, 00BEM,
AaBarhb OLCHKY HOBBIM | momjajib ~ MOBEPXHOCTH),  HCIOIb3YS
CUTyanusAM, BHOCHTB! U3y4eHHbIE (POPMYIIBI U METObI
KOPPEKTUBBl B  JIEATEIHHOCTD,
OLICHUBATH COOTBETCTBHE
pEe3yIbTaTOB IEJISIM
[IK 1.5. - CAMOCTOSITENTLHO -yMETb MMPOU3BOJIUTH CIIOKHbBIE
OdopmisaTs dbopMyIpoBaTh 1 BBIYHMCIIUTEIIbHBIE OTepaliu, paboTaTh ¢
TEXHUUYECKYIO aKTyaJlu3UpoBaTh NpooiIemy, dbopMynaMu, yYUTHIBATh MOTPEIIHOCTH
JIOKY- MCHTAIIMIO | pacCMaTpHUBaTh €€ BCECTOPOHHE; | BBIUMCICHUN U U3MEPECHHIA;
o oo6ciy-
KUBAHIIO e BHOCUTH KOPPEKTHBHI B -YMETb MPOU3BOJIUTH CIOKHBIE
T JeSITeNIbHOCTD, OLICHUBATh | MHOTOCTYIIEHUAThIE OTEPAIUU C
" COOTBETCTBHUE WCIIOJIb30BAHUEM KaJIBKYJISITOpPA U

IIK 1.6. CoaBatb
Y IPUHAMATH U3
peMoHTa
AIEKTPOOOOPYI0
BaHUeE

IK 2.3.
Odopmitsath
TEXHUYECKYIO
JIOKY-MEHTAIIHIO
10 AKCILTY-
aTanuu
AIEKTPOOOOpPY-
JIOBaHHS

I1K 3.1.
KonTponuposats
U PEryJInpoBaTh
napaMmeTpsl
MIPOU3BOJICTBA
JIEKTPOIHEPTHH

I1K 3.2.
KoHnTtponmpoBaTs
U PETYJIINPOBATh
rapameTpsl
nepesavn
AJIEKTPOIHEPI U

pe3yabTaTOB LENSIM,
OILICHUBATHb pI/ICKI/I
MOCIIEACTBUM
JIeATeILHOCTH,

e CIIOCOOHOCTH M
TOTOBHOCTH K
CaMOCTOSITEITLHOMY
IIOUCKY METOA0B
peIIeHMsI TPaKTHYECKUX
3ajJ1a4, MPUMCHEHHUIO
pa3IMYHBIX METOJIOB
[MO3HAHUS;

e CTaBUThH U
(hopMynupoBaTh
COOCTBEHHBIC 33]1a4H B
o0OpazoBaTenbHON
JeSITETIbHOCTH U
KU3HCHHBIX CUTYaIUsX;

e VMETh BHYTPEHHIOKO
MOTHUBALINIO,
BKJIFOYAOIIYIO
CTPEMIICHHE K
JOCTH>KEHHIO LIEIN 1

Pa3IMYHBIX MPUKIATHBIX KOMIIBIOTEPHBIX
porpaMmm;

-YMETb BBIUUCIIATH CIOKHBIE U IPOCTHIE
MIPOLIEHTHI, BEIBOJUTH U UCIIOJIb30BAThH
(bopMyIbl U1l ONpeAeaeHUs NePEKTOB,;

-aHaJIU3MUpPOBaTh rpapuku Mokaszarenei
UCIBITAaHUHN U MPOOHBIN MMyCK MAaIllWH;

-pelaTh TEXHUYCCKUC 3aa4U C
MMPUMCHCHUCM MAaTECMAaTUUCCKOI'O aHAJIN34a,

- peuarb NpPakTUKO-OPUEHTUPOBAHHbBIE
3aJa41 Ha HanOOJIbIIE U HAUMEHBIIIHE
3HAYCHHS,

-pelaTh TEXHUYECKUE 3a1a4H C
HCITOJIb30BAaHNEM TEXHOJIOTHYECKHUX
MaTpulIL;

-yMeTh peuiath NpodeccuoHanbHbIe
3aJ1a4M, UCIIOJIB3Ys DJIEMEHTBI
KOMOMHATOPUKH, TEOPUU BEPOSATHOCTEH,
MaTEMaTHUYECKON CTaTUCTUKHU, JIEMEHTOB
YKOHOMETPUKHU.

-YMETH COCTABJIATh CMEThI PA3JIMYHBIX
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I1K 3.3. yCIIeXy, OITUMHU3M, paloT pHU peLIeHNU MPUKIATHBIX
KonTponuposats WHUIIMATUBHOCTh, YMEHUE | CTEPEOMETPUUYECKHX 3a1a4H.
pacupeneneHue JIECTBOBATh, HCXOI U3
.. -YMETh COCTaBJIATh OU3HEC-TUIAH;
AIEKTPOIHEPTUU CBOMIX BO3MOXXHOCTEH;
U YIIPABJISITh UM - -
HI}éH§4 e UMeTh HHTEPEC K yMETh pemarhb po¢eCCHOHATBHO
s pasIHYHBIM chepam OpUEHTUPOBAHHBIC 33/1a4U HA COCTABJIICHUE
OnTumu3npoBath .
. YpaBHEHUI U HEPABEHCTB.
TEXHOJIOTUYECKUE | MPO(heCCHOHATLHOM
MIPOILIECCHI B NeSITeNIbHOCTH,
COOTBETCTBUHU C .
. -yMEHHE COBEPIIATh OCO3HAHHBIN
Harpy3Koi Ha yMG p pI
BEI i 170,871
obopyoBaHue op Gyaymeii npogece
1K 3.5 pealin30BbIBaTH COOCTBEHHbBIE
o YKU3HEHHBIE [IJIAaHEI; TOTOBHOCTH
Onpenenars
U CIIOCOOHOCTH K 00Pa30BaHUIO U
TEXHHUKO-
caM000pa30BaHMIO Ha
SKOHOMHYECKHE .
MIPOTSHKECHUH BCCH KU3HU;
MoKa3aTesu
paboThI - aHAJIM3UPOBATh MMOTYUYCHHBIC B
3JIEKTPOOOOPYIO | XO/€ pelleH s 3a1auK
BaHWA pe3yJIbTaThl, KPUTUYCCKU
IIK 4.1. OLIEHUBATh UX JIOCTOBEPHOCTD,
Onpenenstob MIPOTHO3UPOBATH H3MEHEHUE B
TIPUYHHBI HOBBIX YCIIOBHSX;
HEUCTPaBHOCTEH
1 OTKA30B e  CaMOCTOSATEIHHO
MEKTPOOGOPYIO COCTaBJISITh HJéaH
BAHTIST pelIeHus mpoOIeMbl C
€TOM UMEIOIIUXCS
TK 5.1. Y1 6“‘
B TBEHHBIX
[InanupoBath pecypeoB, coberBe
BO3MOYXHOCTEH H
paboty .
MPEITOYTCHUH;
IIPOU3BOJI- peld i
CTBCHHOI'O e TOTOBHOCTE K TpyHY,
noApa3aACJICHUS OCO3HAHHE IIECHHOCTH
MacTepcTBa, TPYA0II00UE;
e  BIJIAJICTh HABBIKAMH
MoJTydeHus nHpopManuu
Y UCTOYHHUKOB Pa3HBIX
THUIIOB,
e  BIJIAJICTHh PA3TUIHBIMU
crioco6amu OOIIEeHUs U
B3aMMO/ICHCTBUS;
- ApPryMEHTHPOBAHHO BECTH
JMAJIOT, yMETh CMSTUYaTh
KOH(DIUKTHBIE CUTYaIINN;
1.2 CucreMa  KOHTPOJ W  ONEHKHM  OCBOEHHMSI  IPOrpPaMMbI

001e00pa3oBaTeIbHOM JUCUUIJINHBI
1.2.1. ®opmbl mpomexyTouHoi arrectanuu no OO/J]
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06m606p330BaTe.}ILHaﬂ AUCHHUIIINHA (I)OprI HpOMe)l(yTO‘lHOﬁ arrecranmuun

OO/I. 03 Maremaruka DK3aMeH

1.2.2. OpraHuzanys TEKYyIIETO KOHTPOJISI YCIIEBAEMOCTH, MPOMEXYTOUHOU
aTTeCTaIlMH M0 UTOTaM OCBOEHUS MTPOrpaMMBbl 00111e00pa30BaTEIbHON TUCIUILTUHBI

Texkymuii KOHTPOJb TMPOBOJATCS BO BpEMsS ayAUTOPHBIX 3aHITHH TIO
MaTeMaTHKEe B COOTBETCTBHM C y4eOHBIM IUIaHOM W paboueit mporpammber OO/1.03
MareMatuka Mo BCeM pasjesiaM MporpaMMbl. Pe3ynbTaThl 0OydeHHUs ONpPEACIISIoT,
4YTO OOy4aroluecs: JOJKHBI 3HaTh, TOHUMAaTh U JI€MOHCTPUPOBATH IO 3aBEPIICHUU
W3YUYEHHUS TUCIUTLIIUHEI.

s dbopMupoBaHMs, KOHTPOJISI M OIICHKH Pe3yJbTaTOB OCBOCHHUS Yy4eOHOM
JUACIUIIMHBI UCIOJB3YETCSd CUCTEMA OIEHOYHBIX MEPOMPUSATHM, MPEICTaBIAIOIAS
co00M KOMIUIEKC YU4eOHBIX MEPOIPUITHH, COTJIACOBAHHBIX C Pe3yJbTaTaMu 00yUeHHUS
u chopmynupoBaHHbelx ¢ ydetoM DPI'OC COO (mpeaMeTHble pe3ynbTaThl II0
mucuurunae) u GI'OC CIIO.

2. 3aganuss IS KOHTPOJSI M  OIEHKH OCBOGHUSI  NPOTrPaMMbI
0011e00pa3oBaTeJIbHOM JUCUUIIJINHbBI

2.1. 3apaHus 115 TEKyero KOHTPOJIst

@oH/1 OLIEHOYHBIX CPEJCTB JIsi BXOAHOT0 KOHTPOJIA

BXxoH0# KOHTPOJIb COCTOUT M3 2-X YacTel: 00s3aTeIbHON U JTOMOJTHUTEILHOM.

OOsi3aTenbHass 4YacTh COJCPXKUT 3alaHUS MHUHUMAJIBHOTO 00S3aTEIbHOIO
YPOBHSI, JOTIOJIHUTEIIbHAS YacTh — 00Jiee CI0KHbIC 3a1aHusl.

[Ipu BBIMOJHEHUM 3aJaHUN TpeOyeTcs MPEICTaBUTH XOJ PElICHUs] U yKa3aTh
MoJTy4yeHHbIA OTBET. [IpaBUIBLHO BBIMOJHEHHOE 3aJlaHME U3 00s3aTEIBLHON YacTH
OIICHUBAETCS B OAWH Oasul; MPaBWIHHOE BBINOJHEHUE 3alaHUM JOTOJHUTEIBHOU
YacTH olieHuBaeTcs 3 Oamiamu uiu 1-2 6amiamu 3a YaCTUYHOE PEIICHHUE.

bainel, mosrydeHHBIE 32 BCE BBITIOJIHEHHBIC 3a]JaHUsI, CYMMHUPYIOTCSI.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOAITLHOU CUCHEME

Ommemka Yucno 6annoe,
Heo0xoo0umoe 011 NOJIYyUeHUss OMMEMKU
«3» (y008.) 7-9
«4» (xopouio) 10-12
«J» (omauyHo) 13-15
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3apanus BXOJHOT'0 KOHTPOJIA

Qo0a3aTeabHAAa YACTh

Ilpu pewenuu 3a0anuii 1-4 3anumume npasuIbHLII OMEEM U3 UYemblpex
NPeO10IHCEHHBIX.
1. (1 6amn) Packpoiite GopMyy COKpaIEHHOTO YMHOKEHUS a2-b?;

A) a%-2ab+b?; B) (a-b)(a+h); B) a’+2ab-b? I') (a-b)(a-b)

2. (1 6amn) [Tnomane TpeyroJbHUKA BEIYUCTSAETCS TTO (hOPMYIIE:
A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

0o,

3. (1 6amn) Kakoe U3 cieqyommx drcel 3aKI0ueHo Mexry ynciamMu 17 u 8 '
A)0.4;5)0,5;B)0,6; 1) 0,7

4. (1 6amn) Hansl rpadpuxu pynkuuid. Kakas gopmyia cooTBeTcTBYeT rpaduky
3):

1) N 2) | 3)

o] 1\ o[ 1 o] 1

1 9
6 ) = —=
MR e M

Ilpu evinonnenuu 3adanuii 5-8 3anuwmiume X00 peuieHus U NOJIYUEHHbLI

omeem.
1 11

5.(2 6anna) Berumucnure 2 9

6. (2 6anna) Pemmte ypaBHenue X*-7X+10=0. Ecnu ypaBHeHMe mmeer Gonee
OJHOT'0 KOPHSI, B OTBET 3AMUIINTE MEHBIINNA U3 KOPHEH.

7. (2 6amma) Ilmomans 3eMellb KPECThIHCKOTO XO3SMCTBA, OTBEACHHAS IIOJ
MOCAJKy MIIEHUIIBI U TOJACOJHEUYHHKA, COCTaBisieT 24 ra W pachpeqeseHa MExXIy
HUMH B OTHOIICHHH 5:3. CKOJIBKO I'eKTapOB 3aHUMAECT I0ICOTHCYHUK ?
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8. (2 6amna) Beicota BH mapannenorpamma ABCD nenut ero ctopony AD Ha
otpe3ku AH=2 u HD =32. Jluaronans napaminenorpamma BD pasna 40. Haitogute
II0LIAh apalijiesiorpaMma.

JloMOJHUTEJIbLHAA YACTh

Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHO6AHUE pPEUIEHUA U
HOJIYYeHHbLIL 0N 6ent.

9. (3 6anna) Pp16070B MPOIIBLT HA JIOAKE OT MPUCTAHU HEKOTOPOE PACCTOSTHHE
BBEPX IO TEUCHHUIO PEKH, 3aT€M OpOCUJI SIKOph, 2 4Yaca JIOBUJ PbIOYy U BEpHYJICS
oOpaTHO Yepe3 5 yacoB OT Hayaia myTeniecTBus. Ha kakoe pacCTosiHME OT MPUCTAHU
OH OTIUTBLI, €CIIM CKOPOCTh TEUEHHUS PEKH paBHA 2 KM/4, a COOCTBEHHAs] CKOPOCTh
JIOJIKHA 6 KM/4?

ITAJIOHBI OTBETOB:

Homep |, 2 3 4 5 6 7 8 9
3aJaHUus
Otser | B B B A | 27 2 o | 816 | 8

q)OHIl OLHCHOYHBIX CPEACTB MJIfdl TEKYHIEIr0 KOHTPOJIsA

Tekylmnii KOHTPOJIb TPOBOASTCS BO BpeMs AYJUTOPHBIX 3aHATHA 11O
MaTeMaTHKe B COOTBETCTBUM C y4eOHBIM IUJIaHOM M paboueii mporpammbel OO/1.03
«MaremaTtukay» 1o BCeEM paszesnaM nporpaMmMbl. TeKyIMi KOHTPOJIb COCTOUT U3 IBYX
qyacTel: TeopeTudecko u mpaktudeckoil. [Ipu 3ToM oOydaromniuecs: moay4daroT JBe
OTMETKH.

Teopernyeckass 4yacTh MNPOXOJUT B (OpPME YCTHBIX OTBETOB: OOy4arOIIHECs
BBITATUBAIOT TISITh KAPTOYEK C BOMPOCAMH, MAIOT TMOJHBIM OTBET (CO CIHUCKOM
BOIIPOCOB 00YyYaIOLIMECs 3HAKOMSTCS B HAYaJle U3y4YeHUs pa3/ena).

IlIkana nepesoda 6an106 6 ommemku no NAMUOAILILHOU CUCHEME

Ommemka Konuuecmeo éepnvix omeemoe na meopemuueckue
60npocwl
«3» (y008.) 3
«4» (xopouwo) 4
«J» (omauyHo) 5

Ha BhimonHeHue mnpoBepoyHOl pabOThl 1O MaTeMatuke pgaercs |
akazieMu4eckuil yac (45 MUHYT).

[TpoBepouHas paboTa cocTouT MX 2-X 4acTeil. B mepBoit yactu mpenmaraercs
BBIMOJHUTH 4 3aJaHus - BBIOpAaTh MPABWIBHBIM OTBET U3 YETHIPEX MPEIIOKEHHBIX.
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Bo BTOpOIi yacTu mpejuiaraeTcsi BHIIOTHUTH 6 3aaHUi - 0OPMUTH XOJ PELICHUs U
3amucaTh MOJTYyYeHHBINA OTBET.
3a mpaBUIIBHOE BBITIOJIHEHHE JI000T0 3a7aHus TMEPBOM YacTH OOyJaroUIunCs
noiaydaer ojauH Oamna. [lpaBuibHOE BBHITIOJIHEHWE 3aJaHUM  BTOPOM YaCTH
orieHUBaeTcs 2 OamnaMu uin 1 6aioM 3a YaCTUYHOE PElIeHUE.
baibl, mosiy4eHHbIE 32 BCE BBITIOJHEHHBIE 3a/1aHUSI, CYMMUPYIOTCS.
IlIkana nepesooa 6annoe 6 ommemku no NAMUOAITLHOU cCUCEME

Ommemka Yucno o6annos,
HeobxXo0umoe 011 noay4eHus OmmemKu
«3» (y008.) 8-10
«4» (xopowo) 11-13
«5» (omauuno) 14-16

Tema: Hpﬂsze U nji1oCKocmu 6 npocmpancmaee

Teopernueckue BONNPOCHI:

1. Cdopmynupyiite Teopemy [ludaropa.

2. [lepeuncnure OCHOBHBIE (PUTYPHI B IPOCTPAHCTBE.

3. [Tepeuncnure cnocoObl 3aaHusI MIIOCKOCTH.

4. [Tponomxure Teopemy: «Ecnm onHa u3 IBYyX HapajuleNbHBIX MPSMBIX
NEPIEHIUKYIIPHA INIOCKOCTH, TO...».

5. [Tponomxure TeopeMy: «Ecaum paBe mapajuienbHble IJIOCKOCTH
NEPECEKAIOTCS TPEThEH, TO. .. ».

6. Chopmynupyiite ornpeaeneHrue IByTpaHHOTO yria.

7. Chopmynupyiite onpeaesieHue TpeXrpaHHoro yriia.

8. PackpoiiTe noHsATHE «YTOa MEXAY MPAMBIMI.

9. [Tepeuncnure B3aMHOE PacIOIOKEHHE ABYX MPSMBIX B IPOCTPAHCTBE

10. Kaxkue npsiMble Ha3bIBAIOTCS MapauieIbHBIMU B IPOCTPAHCTBE?

11. Kakue npsiMble Ha3bIBatOTCS CKPEIMBAIOIIUMUCS B IPOCTPAHCTBE?

12.  Kakwue npsiMble Ha3bIBAIOTCS MEPIEHANKYISIPHBIMU B IPOCTPAHCTBE?

13. Ilepeuncnure B3aUMHOE pACIOJOKEHUE TMPSMONW U TIJIOCKOCTH B
IPOCTPAHCTBE.

14. PackpoiiTe MOHATHE «YTOJ MEXTY MPSIMON U TIIOCKOCTHIOY.

15.  PackpoiiTe MOHATHE «TTApATICTbHOCTD MPSIMON U TUIOCKOCTH.

16. PackpoiiTe NOHATHE «IEPIEHANKYISPHOCTH IPSIMOM U MIOCKOCTH.

17. Tlepeuncnute B3aMMHOE PACMIOIOKEHUE JBYX MIIOCKOCTEN B
MPOCTPAHCTBE.

18. PackpoiiTe MOHATHE «YTOJI MEXKTY TIJIOCKOCTIMM.

19. PackpoiiTe MOHATHE «TAPATIICTLHOCTH TIOCKOCTENY.

20. Packpoiite noHsATHE TEPIEHIUKYISIPHOCTD MIOCKOCTEMN.

21. Kaxk HaiiT pacCTOSIHUE OT TOYKH JI0 MPSIMOM?

22. Kak HaliTu pacCTOSHHE MEXY MPAMbIMU?
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23.  Kaxk HaliTH pacCTOsIHUE MEXITY MIIOCKOCTAMU?

24. llpopomxure onpenenenue: «llepnenaukymnsp — 371o...».

25. Ilpomomxure onpexnenenue: «Hakmonuas — 310...».

26. Ilpomomxure onpenenenue: «IIpoekunst HAKITOHHON — 3TO.. ..

27. llepeuncnure CBOWCTBA MapaUIENbHOTO MPOCKTUPOBAHUSI.

28. IlpuBenute mpuMepbl CAMMETPHUI Ha IMIIOCKOCTH B IPUPO/IE, HCKYCCTBE,
aApXUTEKTYpE.

29. IlpuBenuTe mpuMepbl CAMMETPHUI B MPOCTPAHCTBE B MPUPOJIE,
UCKYCCTBE, apXUTEKTYpE.

30.B yem oTiHMuMe NOHATUE «IABUKEHHE» OT MOHITUS IIOBOPOT»?

KoHnTpoJbHas padora
Qo0s13aTesibHAS YACTh
Ilpu pewenuu 3aoanuit 1-4 3anuwiume npasuibHblii Omeem U3 Yembvlpex

nPeOI0HCEHHBIX.
1. (1 6amn) Pacmudpyiite KpaTkyro 3auch: a€ f5.

A) TouKka a mpUHAJISKUT TUIOCKOCTH 33 b) Touka a mpuHaanexur npsimoii 5; B)
npsiMasi 8 MPUHAJICKUT TUIOCKOCTH 3; ') psiMast & mepecekaeT MmiIoCKOCTh 5.

2. (1 6amn) Ipsmeie AB u C]] ckpemmuBatorcs. Kakoe pacmosnokeHue UMerT
npsimble AC u BJ[?

A) napamnensHele; b) nepnennukynspHeie; B)  ckpemmBarorcs; 1)
MIEPECEKAIOTCH.

3. (1 6amn) [Tnockoctu a u f umeror 1 oburyro Touky. KakoBo nx B3aumMHoe
pacIoIO0KeHue?
A) mnapamnenbHbl; b) mepecekarorcs mo mpsmoit; B) coBmamarot; I)

CKpELIUBAIOTCS.
4. (1 O6amn) Ecnu npsimas, mpoBeieHHAass Ha IJIOCKOCTH 4epe3 OCHOBAaHME
HAKJIOHHOM, MEPIEHANKYJISIPHA €€ TPOEKIH, TO OHA. ..
A) mnepneHIUKyIspHA W caMOM HAakJIOHHOM; b) mnapamiensHa U caMoit
HaKJIOHHOW; B) ckpemmBaercss ¢ HaKJIOHHOW; [') meprneHIuKyJspHa OCHOBAHHUIO
HaKJIOHHOM.

Ilpu evinonnenuu 3adanuii 5-8 3anuwmiume Xx00 peuwieHus U NOJYUEeHHbLU
omeem.

5. (2 6amna) Yepe3 koHusl otpeska AB u ero cepenuny M mpoBeneHb
napajuieibHble TpsIMbIE, NIEPECEKAIOIIMe HEKOTOPYIO TUIOCKOCTh B TOukax Aj, By u
M. Halinutre nnuny otpe3ka MM;j, ecnu otpe3ok AB He mepecekaer MiIOoCKOCTh U
eciu AA1=6,8cm, BB1=7,4cM.

6. (2 6amna) Ilpsameie AC, AB u AJl nonapHo nepneHaukyisipHbsl. Haiinure
otpe3ok CJI, ecnmu AB=5 cm, BC=13 cm, AII=9 cm.
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7. (2 6anmma) M3 TOUkM K TUIOCKOCTH TPOBENCHBI JIBe HaKJIOHHBIE. Haiinurte
JUTMHBI 00IIIeT0 MEePHEHIUKYJIApa, €ClId MPOSKIIMH HAKIOHHBIX OTHOCATCSA Kak 2:3 u

JUTMHBI HAKJIOHHBIX paBHBI 23 ¢cM U 33 cMm.

8. (2 6amna) Hauepturs ky0 ABCIIA1B1C1/11. [Toctpouts Touky KEAB, Touky

MeJlJ1:C, otpezok PEEA1B1C;.

JlOoMOJHUTEJIbLHAA YACTh

Hpu évinoiHeHuu 3a0anusn 9 3anuwume XOO, 000CHOBaHUE peuienus u

ROJIYUEeHHbLIL OmEem.
1. 9. (3 6amra) Paccrosinue oT cTeHbI 3aBoj1a 110 ckiana M. [lex 3aBoaa

pacroJioKeH Ha TPEThEM ATa)Ke Ha BbICOTE 7,2M OT ypoBHs 3eMiu. Kakoi

JUIMHBI HY>KHO MTOCTPOUTH KEN00 I TPAHCHOPTUPOBKU TOTOBOM MPOAYKIIUU

13 1I€Xa B CKJIAJI, €CJIA BBICOTA MMPUEMHOM MOJKH 1,2 M.

ITAJIOHBI OTBETOB:

Homep 5 6 9
3a]aHus
OtBer 7,1 15 10
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Tema: Koopounamul u eexmoput

TeopeTnyecKne BONPOCHI:
N3 gero cocrout MMpAMOYTOJIbHAA CUCTCMA KOOPAUHAT B HpOCTpaHCTBG?

Ecnu Touka JeKHUT B INIOCKOCTH X)), Kakas KOOpJAHHATA Y Hee HyJieBas?
[IpuBenuTe npuMep KOOPIAUHAT TOUKH A, KOTOPAs JIEKUT HA OCH Z.
PackpoiiTe moHATHE «BEKTOPY.
Kak HaliTH KOOpAMHATHI BEKTOpA?
[Iepeuncnure U pacKpONTE MPaBUIIA CIIOKEHUS BEKTOPOB.
Kakue BeKTOphI Ha3bIBAIOTCS KOJUTMHEAPHBIMU ?
Kakue BeKTOpBI Ha3bIBAIOTCS MEPIEHANKYIISIPHBIMU ?
UeMy paBHO CKAIIPHOE MPOU3BEAECHUE BEKTOPOB?
Kak HaliTM BEKTOpHOE ITPOU3BEAECHUE BEKTOPOB?
Uemy paBeH yroji Mexay BEKTOpaMu?
[TpuBeauTe mpuMep MaTpUIlbl 2X2.
[IpuBenuTe npumep MaTpuubl 3x3.
KonTpoabHas pabora

©CoOoNOO A~ WNE

o
wnh e o

Oo6s13aTeIbHAA YACTH
Ilpu pewenuu 3adanuit 1-4 3anuwiume nPaAGUIBbHBLIIL OMEEM U3 Yemblpex

NPeOI0IHCEHHBIX.

1. (1 6amm) Hausl Touku A (1,0,5), B(-2,0,4), C(0,-1,0), /1(0,0,2). Kakue u3
HUX JIeKAT Ha KOOpAUHATHOM nipsimoit Oy?

A)A;B)B;B)G I 1.

2. (1 6amn) Kakue u3 Bexropos a (1,0,-1), ¢ (1/3,2/3,-2/3), B (1,1,1), p (0,0,-2)
SIBJISIIOTCS] € IMHUYIHBIMU ?

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

3. (1 6amr) Kakue u3 Bexktopos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) KoJUTMHEAPHBI?

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

4. (1 6amn) Jdauer Toukn A (2,0,5), B (2,4,-2) C (-2,6,3). CepenriHON Kakoro
otpeska siBisiercst Touka M (0,3,4)?

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

Ilpu evinonnenuu 3adanuii 5-8 3anuwmwiume X00 peuwieHus U NOJYUEeHHbLU
omeem.

5. (2 6amnma) MHamwer Bektopsl a(-6,0,8) , B(-3,2,-6). Hailigute ckamspHoe
MIPOU3BEICHUE BEKTOPOB.

6. (2 Oamra) Ilpm KakMx 3HAUEHUAX n BEKTOpHl d (4,m,2), é(1,2,n)
HePIEHANKYIISIPHBI?)

7. (2 6anna) Jlaasl BexkTophl a(-6,0,8), B(-3,2,-6). Haliqute KocuHyC yria Mexmy
BEKTOPaMHU.

8. (2 6anna) Jlokaxkure, uto yeThipéxyroabHuk ABCJI siBisieTcss pomOom, eciu:
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A(6,7,8), B(8,2,6), C(4,3,2), [1(2,8,4).

JlonmoJIHUTEJIbHAS YaCTh
Ilpu evinonnenuu 3adanuna 9 3anuwiume Xx00, 000CHOGAHUE pPEUICHUA U
NnOJIYy4eHHbLI OmeEem.
9. (3 Gamna) MakeT 3eMeNIbHOTO TPEACTaBIeH Ha KOOPAMHATHOM IUIOCKOCTH.
Haiinure mmomanps ydacTka (YeThIPEXYTroJIbHMKA), BEPHIMHBI KOTOPOIO HMEIOT
KOOPJMHATHI (8;0), (10;8), (2;10), (0;2).

10—

[+]

(X T ST T T T T T,

a 0 =

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHus
OTBer B B A B -30 -1 -3/7 - 68
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1.
2.

Tema: Ocnoevl mpuzonomempuu. Tpuzonomempuueckue pynkuyuu

TeopeTnyeckne BONPOCHI:
Uemy paBeH yroia B OJIMH pajuan?
B kakux 4eTBepTAX TPUTOHOMETPUUECKOTO Kpyra (QyHKIUS y=sinx

MMPUHUMACT ITIOJIOKUTCIIBHBIC 3HAYCHMSA?

3.

B kakux 4YeTBepTAX TPUTOHOMETPHYECKOTO Kpyra (PYHKIHUS Y= COSX

IMPUHUMACT OTPULATCIILHBIC 3HAYCHUSA?

16.

[Iponomkure onpenenenue: «CHHYC OCTPOro yriia — 3TO...».
[Iponomkure onpenenenue: «KocuHyc ocTporo yria — 31o...».
[Tpogomxkure onpenenenue: « TaHTeHC OCTPOTO yria — 3TO...».
ChopmynupyiiTe OCHOBHOE TPUTOHOMETPUIECKOE TOKACCTBO.

Uemy paBHO nipousBeieHue tgx*ctgx?

Yemy paseH Sin(2x)? ChopMynupyiiTe mpaBUIO BEIYUCICHUS.

Uemy paBen €0S(2x)? ChopMynupyiiTe mpaBUiIO BEIUUCICHUS.
[lepeuncnure TPUTOHOMETPUUYECKHIE (PYHKITUHU, YKOKHUTE UX TTEPUOIBI.
Yemy paBeH neproa GyHKIHH Y=C0OS(4X)?

eMy paBeH nepuoj pyHKIuu y=cos(x/4)?

Omnpenenute 001acTh 3HaYeHUsT QyHKIMH y=3c0s(5X)?

[lepeuncnure criocoObl perieHus TPUTOHOMETPUYECKUX YPABHEHHM.
PackpoiiTe anropuTM pemieHus OJHOPOIHBIX TPUTOHOMETPHUUECKUX

YPaBHEHHUU NIEPBOTO MOPSAIKA.

17.

Packpoiite anroputM pemeHuss OJHOPOIHBIX TPUTOHOMETPUUYECKUX

YPaBHEHHUU BTOPOTO MOPSJIKA.

KourpoabHast padora
OQo0a3aTebpHAA YACTh

Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHBIL OMeEem U3 Uemblpex
NPeOI0HCEHHBIX.

1. (1 6ann) B AABC sinC=j—i. Kaxkas u3 cropon sBnsercs runorenys3oi AABC?
A) AB; b) AC; B) BC; I') CB.

2. (1 6amn) Yriom Kakoi yeTBepTH siBisieTcst yro 0=400°7?
A)LB)ILB)HIET) IV.

3. (1 6amn) Kakue u3 GyHKIMIA SABASIOTCS YETHBIMU?

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

1
4. (1 6amn) Kakue U3 umcen sIBJISIOTCS KOPHEM YPaBHEHUS COS X = E?

T[' —E' :E' = —_—
A)X—E,B)X 3,B)x 2,1“))( 3

Ilpu evinonnenuu 3adanuii 5-8 3anuwmume Xx00 peuwileHus U NOJYUEeHHbL

omeem.
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5. (2 6amna) Beraucmure: sing + C0S %

o 2 . V2
6. (2 6aJIJIa) Harinnre 3HaueHrE BBIpAKEHUS 4arccos7 - 4arcsm(— 7)

7. (2 6amna) okaxurte ToxaAecTBO: 2sin(n/2+a) + cos(m — o)= cosa.

8. (2 6anna) Pemmure ypasHeHue: Sin? x - 4 sin x + 3 =0.

JloOJHUTEJIbLHAA YACTh

Hpu évinoiHeHuu 3a0anusn 9 3anuwume XOO, 000CHOBaHUE peuienus u

nOJIYy4EeHHbLIL OmGent.
9. (3 6anna) Pemnre cucremy ypaBHEHUM .

Xty=m
sinx + siny = 2.

ITAJOHBI OTBETOB:

Homep 1 2 3 4 5 6 8 9
3aMaHus
OrBer b A B b 1 2n g + (g +
2mn, | 2nn; g +
nez 2mn),
ne”z
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Tema: Ilpouszsoonas pynxkyuu, ee npumenenue

TeopeTnyecKne BONPOCHI:

1. [Iponomxkure onpenenenue: «IlocaeaoBaTenbHOCTh — 3TO. .. ».

2. [TpuBeauTe npumep apupMeTUHIECKON MPOrPECCUU.

3. [IpuBenuTe MpuMep reOMEeTPUIECKON POrPECCUH.

4, [IpuBequte mnpuMep OECKOHEUHO YOBIBAIOUIEH TeOMETPUUYECKON
IIPOTPECCHH.

3) [Iponomxute onpenenenue: «lIponssoanas — 3t1o...».

6 Packpoiite reoMeTpuyecKrii CMBICT TPOU3BOIHOM.

7. [Iponomxute onpenenenue: «KacarenbHas — 3T0...».

8 Packpoiite pusznueckuii CMbICT TPOU3BOAHOM.

9 [lepeuncnure npaBuia BEIYUCICHUS TPOU3BOTHBIX.

10. Yemy paBHa IpOW3BO/HAS CTETIEHHON QyHKIIMH?

11. Yemy paBHa npou3BO/HAs IPOU3BENECHUSA?

12. Yemy paBHa Npou3BOAHAS YACTHOIO?

13. Yemy paBHa mPOU3BOAHAS CIOKHOU PYHKITUN?

14. CdopmynupyiiTe npu3HaK Bo3pacTaHus PyHKIUH.

15. CdopmynupyiiTe npusHak yobIBaHUS (QYHKIIUU.

16. CdopmynupyiiTe npu3HaK TOYKH MaKCUMyMa (DYHKIIUH.

17. CdopmynupyiiTe npu3HaK TOYKM MUHUMYMa (DYHKIIHH.

18. CocrtaBbTe aNropuT™M pEIICHUS 3a7a4 Ha HAaXOXKIACHHUS HAUOOJBIIETO M
HAaMMEHBILIET0 3HAaYeHHs (PYHKIIMU HA OTpe3Ke?

19. CocrtaBbTe AITOPUTM HCCIEIOBAHUS U TIOCTPOSHUS rpaduka QyHKIUU C
MOMOILBIO MPOXU3BOTHOM.

20. Kak HaliTh BepTUKAIBLHYIO aCUMITTOTY Trpaduka GyHKIIN?

KoHTpoJsbHasi padora
OQo0s3aTeILHAS YACTD
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHBLL OMeEem U3 Uemblpex

nPeodI0HCEHHBIX.

1. (1 6amn) Yemy paBHa Ipou3BoaHAas (PyHKIHUH y=COS°X?
A)y'=-sin%; B) y'=-2sin’x; B)y'=-2cos x sinx; I') y’=2cos x.

2. (1 6amm) ITo xako# u3 GopMyJT BEIYUCISICTCS TIPOU3BOTHAS IPOU3BEICHUS?
A) (utv)=u"+v’; B) (uv)’=u'v+tuv’; B) (%) —LvTuv .

I)(f(g(x)) = (2(x))*g (x).

3. (1 6amn) Pemure ypasuenue '(x)=0, ecan f(x)=3x% — 6x +4. Bribepute
OTBET.

A)1;b)-1;B)4;T') -4.

4. (1 6amn) Ha pucynke m3o0paxen rpaduk mpousBogHou ¢yHkimu f(X),
onpenesnieHHoW Ha uHTepBasie (—10;8). Haliiure KOJWYECTBO TOYEK MAKCHUMyMa
¢byukuuu f(X) Ha orpeske [—9;6].

vz
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=Y

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

Ilpu evinonnenuu 3adanuii 5-8 3anuwiume X00 peuieHus U NOJYUEHHbL
omeem.
5. (2 6amra) MarepuaiibHas TOYKa JABWXKETCS MPSAMOJUHEHHO MO 3aKOHY

x(1) = —t! +6r' —4r* + 51— 5 (tme X— paccTrosHME OT TOYKHM OTCUeTa B
MeTpax, t— BpemMs B CEKyHJaX, M3MEPEHHOE ¢ Hayana JBkeHwus). Haiinure ee
CKOPOCTE (B M/C) B MOMEHT BpeMenu ! = 3 C.

6. (2 6anna) Ha pucynke m3o0paxén rpaduk ¢pynkuuu Y = f(X) u kacarenpHas K
HEMy B Touke ¢ abciuccoil Xo. Haiinmurte 3Hauenue npowmsBoaHoit ¢ynkuuu f(X) B
TOYKE Xo.

A

3

I |

o)1

(x=2)(x+3)
_ 2 > 0
(x—8)

8. (2 6amna) Uccnenosars Gynkuuio f(x)=x> — 3X U HoCTpOUTH €& rpaduk.

7. (2 6amna) Pemte HepaBeHCTBO:

JdonoJHuTEIbHAS YACTh

Ilpu evinonnenuu 3adanusn 9 3anuwiume x00, 000CHOGAHUE peUleHU U
ROYYeHHbLIL Omeem.

9. (3 6amna) ®upme «KOHTAKT» BBIEIAIOT y4acTOK 3eMJM miomansio 100 m2,
[IpennararoT yeTsbipe yyacTka pa3Hbix pasmepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoii
y4acTOK 0f00pUT nupektop Gpupmbl «KOHTAKT», YUUTHIBAs, 9YTO HEOOXOIUMO OyIeT
MOCTaBUTH 3a00p IO MEPUMETPY?

ITAJOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3alaHuA
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OTtBer

1,25

(-3; 2),
(8; +0)

10x10
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Tema: Muozozpannuku u mena épauieHus

TeopeTnyecKne BONPOCHI:

1. [Iponomkure onpeneneHue: «MHOTOTpaHHUK — 3TO. ...

2. [Iponomxkure onpenenenue: «Ilpusma — 3t1o...».

3. [Iponomxure onpeaenenue: «lIpsIMOYTronpHBIN NapajuieIenunes] —
3TO...».

4, [Tponomwxkure onpenenenue: «Kyo —31o...».

S. [Iponomxute onpenenenue: «llupamuga — 370...».

6. Chopmynupyiite CBOMCTBO 0 MPOTUBOJIEKAIINX rpaHsx
napajuienenuneaa.

7. CdopmynupyiiTe CBOMCTBO O AMATOHANISIX Mapauieienunesaa.

8. Chopmynupyiite CBOMCTBO O JMaroHald U JIMHEHHBIX pa3Mepax
IPSIMOYTOJIBHOTO Mapalieenuneaa.

Q. Kaxkast mpu3Ma Ha3bIBaeTCs NpAMON?

10. Kakas mpu3ma Ha3bIBaeTCs MPaBUIbHON?

11. PackpoiiTe MOHATHE «IIPABUIIbHAS TUPAMUIA.

12.  Yro Takoe anodema npaBUIbLHON TUPAMUJIBI?

13. B uem omyinumMe MOJHOM MOBEPXHOCTU NMPU3MBI OT IOJHOW MOBEPXHOCTH
MIAPaMHJIBI?

14. CdopmynupyiiTe TeopeMy O BBIYUCICHUM OOKOBOW IOBEPXHOCTU
PSAMOU MTPU3MBI.

15. Cdopmynupyiite TeopeMy O BBIUUCICHUM OOKOBOM IMOBEPXHOCTU
MIPaBUIILHOM MUPAMU/IBI.

16. HazoBute mnpenmersl W3 Bamiel MPOPECCHOHAIBHON EATECILHOCTH,
KOTOpbIE€ UMEIOT ()OPMbI MHOTOI'PaHHUKOB.

17. Kakue MHOTOTpaHHUKHM Ha3bIBalOTCA TpaBuwibHbIMH? [lepeuncnure
MpaBUJIbHBIE MHOTOTPAaHHUKH.

18. IIponmomxure onpenenenue: «lummunamap — 31o...».

19. IIpomomxure onpeneneHue: «Konyc — 310...».

20. IIpomomxwute onpeneneHue: «YCEUEHHBIH KOHYC — 3TO...».

21. IIpomomxwute onpenenenue: «lllap —3t10...».

22. Yo sABNsETCS BHICOTOM yCEUEHHOTO KOHYyCa?

23. UYto sBNSETCS OCEBbIM CEUYCHHEM LWIMHIpA, KOHYCa, YCEYEHHOIO
KOHyca, mapa?

24.  Tlepeuncnure eUHUITBI U3MEPEHHUS TUIONIAAH, 0ObeMa.

25. UYemy paBHO OTHOIIICHHE TUIOMIA/ICH MOBEPXHOCTEH MOMOOHBIX (HUTYD B
IIPOCTPAHCTBE?

26. Yemy paBHO OTHOIIIEHHE 00BEMOB MOJOOHBIX (PUTYP B MPOCTPAHCTBE?

27. Ha3zoBute mnpeamersl M3 Bailed MNPOPECCHOHAIBHON EATEIbHOCTH,

KOTOPbIE UMEIOT (DOPMBI TEJT BPAIIICHHUS.
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KourpoJbHast padora
Oo6s13aTeIbHAA YACTH
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuIbHLIL OMEEM U3 Yemblpex

npeo10IHceHHBIX.

1. (1 6amr) B kakux eauHUIIAX H3MEPSETCS IUIOMAIb IOBEPXHOCTH
MHOTOI'paHHHKA?

A) B rpagycax; b) B merpax; B) B kBagpartHbix MeTpax; [') B JIBYrpaHHBIX
rpagycax.

2. (1 6amn) Ilnomans OOKOBOM MOBEPXHOCTH TMPHU3MBI BBIYHUCISETCS IO
bopmyie:

A) S=Seox + 2 Soci-; B) Seox =Poc™H; B) S= Bgox + S Soc; I') S60K =2Pocr*H.
3. (1 6amr) Yto SBASETCS OCEBBIM CEUCHHEM YCEYCHHOTO KOHYca?

A) paBHOOeIpeHHBIH TpeyrojiibHUK; b) paBHOOenpeHHass Tpareuus; B)
MPSIMOYTOJIbHUK; ') IpsIMOYTOJIbHAS TpaneIusl.

4. (1 O6amm) Kakas c¢urypa mnoiydaercss Mpu BpalleHUH MPSIMOYTOJIHHOTO
TPEYrojbHUKA BOKPYT OJHOI'O U3 CBOMX KATETOB?

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

Ilpu evinonnenuu 3adanuit 5-8 3anuwiume x00 pewieHus u NOJTYYEHHLL
omeem.

5. (2 Gamma) PeOpo ocHOBaHUSI MPAaBHJIBHOM TPEYroJbHOW MUPAMHIBI 3 M,
anogema 6M. Haitnure mioiaabs O0KOBOW MOBEPXHOCTH MUPAMU/IBI.

6. (2 6ama) Jluaronanb Kyba paBHa V/588. Haiinure ero oobem.

7. (2 6anna) [IpAMOYroJibHUK CO CTOpOHaMU 8CM M 3CM BpalllaeTcsi BOKPYT
Oosbiield cTopoHbl. Halimure oObeM, miomaaun OOKOBOM M MOJHON MOBEPXHOCTEH
MOJIY4YE€HHOTO TeJla.

8. (2 Oamna) BpUMCANTH MOBEPXHOCTH KPBIIM J0Ma, UMEIoLEro (opmy
nonycdeps! paguyca 0,5 M. B oTBeT 3anuimmmre yncio, ASICHHOE HA 7.

JdonoHuTEeIbHAS YACTh

Ilpu evinonnenuu 3adanusn 9 3anuwiume x00, 000CHOBAHUE peuleHUs U
HOJIYYEeHHbLIL ON6ent.

3. 9. (3 6anna) B koakcuanpHOM Kabene

WIMHAPUYECKUM MPOBOJ (KUJIa) OXBaueH

TpyOuaToii o6osioukoii. HaliTu: a) ninomanb
cedyeHus TpyOuaToit 06010uku, eciu RO=5 Mm,
JIJIMHA BHYTPEHHEH OKPYXKHOCTH CEUCHMUS
000JI0YKH OTHOCUTCS K JAJUHE OKPYKHOCTH

KU, Kak 16: 10, a miomans ceueHus Kades
paBHa 314 mm?; 6) paguycel Ry u R, eciu Ry = 6 MM, a nmnomanu Tpex
KOHIIEHTPUUYECKUX OKPYXHOCTEH, 00pa3yomuxcs B CE4eHUH, OTHOCSTCS,
Kak 5:3:2.
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ITAJTOHBI OTBETOB:

Homep 5 6 7 8
3a]aHus
OTBet 27 2744 72 w; 1/2
48 T;
64 1t
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Tema: Ilepeooodpasznas pynxkyuu, ee npumenenue

Teopernyeckue BONPOCHI:
[Mponomxute onpenenenune: «Pynknus F(X) Ha3pIBaeTCS ... ».
Packpoiite reoMeTpUYECKNN CMBICII OIIPEACIIEHHOTO UHTErpaa.
[Tponomxkure onpenenenue: «KpruBonuHelHas Tpamneuus — 310. .. ».
Chopmynupyiite popmyiy Hetorona-Jleitonuiia.
B yewm 3akmtouaercs o0l BUA BceX NEpBOOOPA3HBIX?
[Tepeuncnure npaBuia BEIYUCICHUS HHTETPATIOB.

ok owdE

KourpoJabHast padora
Qo0a3aTeabHAAa YACTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npPaABUIbHLLIL OMEEM U3 Uemblpex

nPeOI0IHCEHHBIX.

1. (1 Gamm) Jlna xakod w3 Qymkumii Qynkmus F(x)=x3-3x?+1 sapusercs
nepBooOpa3zHoi?

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

2. (1 6ann) JMana gynkuus f(x)= 3x>+1. Uemy pasna F(1)

A)2:B)4;B)6;T) 1§.

3. (1 6amr) O6mmi BuI BCeX epBO00Opa3HbIX Wi 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 6ayur) Berunciure onpeieeHHbIi HHTETPAT [ 12 xdx.

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

Ilpu evinonnenuu 3adanuit 5-8 3anuwiume x00 pewienus u NOAYYEHHHLI
omeem.

5. (2 Gamma) Semsercs mm F(x)=x3-3x+1 nepsooOpasHoi [ QyHKIMH
f(x)=3(x-1)?

6. (2 6amna) 3anaiite nepsoobpasnyro F(x) ans dynxumm f(x)=3x%-2x, ecnu
U3BECTHBI KoopauHatel Touku M (1, 4) rpaduka F(x).

7. (2 6amra) Ha pucynke m3obpakeH rpaduk ¢pynkiun y=Ff(X), onpeneinéHnoi
Ha uHTepBane (—3;11). Hailigure nammeHnbiee 3naucHue QyHkiuu f(X)Ha oTpeske
[2;9,5].

u

A v = fiz)
A
3 . ‘AR =
) LA A1
NAN |/ A\l
\/1 /] i

8. (2 0amma) Ha pucynke u3oOpaxkeH rpadux Hekotopor ¢yHkmmu Y=Ff(X).

. 5
[10/1b3ysICh PUCYHKOM, BBIYMCIIUTE OTPE/IEIEHHBIA HHTErpaJ [ f (x)dx.
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Y

JlonmoJiHUTEIbHAS YaCTh

Ilpu evinonnenuu 3adanua 9 3anuwiume xo00, 000CHO8aHue peuileHUs U
NOYYeHHbLIL OMmeEem.
9. (3 6amna) BeumcnuTh MIOMIATs 3€MENBHOTO y4YacTKa, MEPUMETP KOTOPOi
orpaHuuuBaroT JUHUM y=0, Yy=Xx, Yy=-2x+6. Pemmts nByMs cnocobamu. Craenartb

YEPTEK.

ITAJOHBI OTBETOB:

Homep 2 3 4 5 6 7 8
3aJaHus
OtBer A b r na X3-x%+4 -3 12
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Tema: Cmenenu u kopuu. Cmenennas oynkyus

Teopernueckue BONNPOCHI:

1. Cdhopmynupyiite onpeseneHne CTEIeHHON QPYHKIINH.

2. [lepeuncnure cCBOMCTBA CTEMIEHHON (DYHKIIUU C TIEBIM MTOKA3aTEIICM.

3. [lepeuncnure CBOWMCTBA CTENEHU C JEHCTBUTEIBHBIM IOKA3aTEJIEM.
[IpuBeauTe NpUMepHI.

4, [lepeuncnure CBOMCTBA KOpHSA HATypaJIbHOW cTeneHu. I[lpuBenure
pUMEPbI

S. Ha d4ro HeoOxoauMo  oOpaTuTh BHUMAaHUE TMpPU  PEIICHUU
UPPALMOHATBLHOTO YPABHEHMS YETHOM CTENIeHU?

6. Yemy paBeH KOPEHb YETHOM CTENEHU U3 OTPULIATEILHOTO YKciia?
[IpuBenute npumep.

/.  Yemy paBeH KOpE€Hb HEUYETHOW CTENEHU U3 OTPHULATEILHOrO 4YHcia?
[IpuBenure npumep.

8. Ha 4ro crouT 0OpaTuTh BHUMAHUE NPU PELIEHUH HPPaAllMOHAIbHBIX,

JIpOOHO-pallMOHATBHBIX YPABHEHH U HEPABEHCTB?

KoHTpoJabHas padora
Qo0a3aTeabHAA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHBLL OMeEem U3 Yemblpex

nPeOI0HCEHHBIX.

1. (1 6amr) Mexny KakuMu JBYyMSI HATypaIbHBIMHU YACIAMU HAXOJUTCS YUCIIO
V19?

A)19u20;b)2u3;B)18u19;1") 3 ud.

2. (1 6amn) Onpenenure KOpeHb ypaBHeHU X°=125

A)3.;b)-3;B)-5,TI) 5.

3. (1 6amn) Pacnonoxute B MOpsAIKE BO3pPACTAHUS YUCTa: 2; ?{/?, V17

A)2;3/5; V17;5) 2; Y17, 3/5; B) 3/5; 2; V17, 1) ¥17; 2; /5.
4. (1 6amn) YMHOXKas 4nciia ¢ OJIMHAKOBBIM OCHOBAaHUEM, UX CTETICHH. . .7
A) ymnHoxxaeMm; b) nenum; B) cknangsiBaem; I') oTHIMaeM.

Ilpu evinoanenuu 3adanuit 5-8 3anuwiume x00 pewienus u NOAYYEHHHLI

omeem.

5,58 . ,2,9

a -a

7648

5. (2 6anna) HaliguTe 3HaueHUE BbIpAKEHUS npu a=7.

(VI2 ++/8)

Ny 10++96

6. (2 6anna) Halinute 3HaueHNE BHIPAXKEHUS T :
7. (2 6amna) PaccrossHue OT HaOIOIaTeNsl, HAaXOASIIErocsi Ha HEOOJIbIION
BbicOTe h KmiIomMeTpoB Ham 3emiéid, 10 HaOJIOAaeMOM MM JIMHUKM TOPH30HTA
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BBEIYHCIIACTCS TIO (hopmyIie = V2IRh , Tne R=6400 kM — pamnyc 3emunn. C kakou
BBICOTHI TOPU30OHT BHJIEH Ha paccTosiHuu 48 kuiaomeTpoB? OTBET BBIpA3UTE B
KWJIOMETpAX.

8. (2 6anna) Pemure ypaBHeHue V —32—x=12.

JIOMOJIHUTEJIbHAS YaCTh
Ilpu evinonnenuu 3adanuna 9 3anuwiume x00, 000CHOBAHUE pPeUleHUs U
NnOJIYy4eHHbLI OmeEem.
y=1/x

9. (3 6aya) Pemure rpaduuecku cucteMy ypaBHEHHI: {

y=x
ITAJIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3aJaHuA
OtBer b r B B 49 2 0,18 -36 (1;1)
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Tema: Iloxkazamenvnaa hynkuyusn

TeopeTnyecKne BONPOCHI:

1. Chopmynupyiite ornpeesieHrne moka3aTeJbHON (QYHKIIUH.

2. [Tepeuncnaure cBOMCTBA NOKa3aTEIbHON (DYHKITUH.

3. [lepeuncnure criocoObl penieHus OKa3aTebHbIX YPaBHEHUH.

4, ChopmynupyiiTe NpaBUIO pEIICHUS TMPOCTEUIINX MOKa3aTeIbHBIX
HEPABEHCTB.

S. B yewm 3akmtouaercs rpaduueckuii cnocod pemieHus: ypaBHEHU .

6. IlpuBenure mnpuMep QYHKIIMOHATHHOW 3aBHCHUMOCTH ITOKA3aTEIbHOM
GyHKIIUA U3 peaTbHOM KU3HHU.

KoHTpoJabHas padora

Oo6s13aTeIbHAA YACTH
Ilpu pewenuu 3aoanuint 1-4 3anuwiume nNPAGUIBLHLIIL OMGEM U3 Yemblpex

npedno.)fceuublx.

1. (1 6amn) Ilpu kakom 3HaueHuU a (yHKIUs y=a* ObIBaeT Ha Bced obJsacTu
onpeaeneHus ?

A) a=§; b) a=8,25; B) a=§; I') a=/3.
2. (1 6amn) Ha pucynke uzobpaxén rpaduk ¢pynkiuu Buna f(x)=a*. Haiigure
3nauenue f(2).
YA

T
o

U .
A) 25.; b) 5; B) 32; I') HeT BepHOTO OTBETA.

3. (1 6amn) OyHkus 3aaaHa HGOPMYIIO: f(x)=(§)x . Uemy paBHo f(-2)?
A)-: B)-4;B) 4. 1) V2.

1 x—13

— = 3.
4. (1 6amn) Kopenb ypaBHeHUS (9) ?
A)12,5;b)13;B) 14;T') 15.

Ilpu evinonnenuu 3adanuii 5-8 3anuwmume X00 pewieHus u HNOJYYEHHbLI
omeem.

5. (2 6amna) Haiinure KopeHb ypaBHenus 3%2-5%3*=12

6. (2 6amna) CKOJIBKO LIENBIX PEIIEHUH UMEET HepaBeHCTBO 1 <7%1<49?
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Q42
_ 25 8x X
7. (2 6anna) Hailinure TOUuky MakcuMyMa (pyHKIIHH Y= :
8. (2 6amna) B xone pacnana paguoakTUBHOIO U30TOMA €0 Macca YMEHbIIIAeTCs

—t/T
m(t) =mgy-2
10 3aKOHY () 0 ’ TAEe Mo— HadaJbHAas Macca u3oToma, t— Bpems,

MpoIIe/Iiee OT HAayaJbHOIO MOMEHTa, | — Mepuoj mnoaypacnana. B HauvanbHBIN
MOMEHT BpeMeHHM Macca u3otomna 184 mr. Ilepmosa ero mosypacmaga cocTaBiser /
MuH. HaliuTe, uepe3 CKOIbKO MUHYT Macca u30Toma OyneT paBHa 23 MT.

JIOMOJHUTEILHAS YACTh
Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHO8aHue peuileHUs U
NOJIYYeHHbLIL Omeent.

—2x=0
9. (3 6anna) Pemmre rpaduuecku cuctemy ypaBHEHUI: Y _or_
ITaJIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3alaHus
OtBer B A B A 1 2 -4 21 (2;4)
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Tema: Jlocapugpmot. Jlozapughmuueckas pynxkyus

TeopeTnyecKne BONPOCHI:

1. Chopmynupyiite onpeaeneHue JorapupmMuyeckoi GyHKINH.

2. [lepeuncnure cBOMCTBA JorapuPmMudeckon PyHKIIUHN.

3. [Iponomkure onpenenenue: «Jlorapudm —3to...».

4.  Yemy paBeH Jorapudm npou3BeneHus?

5. Uemy paBeH norapupm 4acTHOTO?

6. [TpuBenure npuMepsl JOTapuMUUYECKOW CHOUPATd B MPUPOAEC U B
OKpY’KaloIlleM MUpE.

7. Ha yTo cTtoutr 0OpaTuTh BHUMAHHE NPHU PELICHUU JIOTAPU(PMHUUECKUX U
YpaBHEHUI U HEPABEHCTB?

6. [lepeunciure cnocoObl pemeHus J0rapu(pMUIECKUX YPABHEHHM.

7. CdhopmynupyiiTe MpaBWIO pPELICHUS MNPOCTEUIIUX JOTapUPMHUUECKUX
HEPaBEHCTB.

8. B yewm 3akmtouaercs rpaduueckuii cnocod pelieHus: ypaBHEHU .

6. IlpuBenure npumep (YHKIIMOHAIBLHOM 3aBUCUMOCTH JIOTapu(PMUUECKOM
GyHKIHUU U3 peaTbHOM KU3HU.

KourpoJabHast padora
Qo0a3aTeabHAA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHBLL OMeEem U3 Yemblpex

NPeOI0HCEHHBIX.
1. (1 6amn) Kakas u3z pyHkuuii Bo3pacraet Ha Bcel 00J1acTH onpeeeHus?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x?; T) f(x)=log1 x.
2

2. (1 6amn) Ykaxure obnacts onpenenenns pyHkund f(x) = 1g 2):73

A) (-7;1,5); B) (-0; -1,5), (7; +o0).; B) (-1,5; 7); ) (-00; -7), (1,5; +o0).

3. (1 6amn) Pacnonoxuts B mopske Bospactanus: logg s 4; 1ogq 5 0,4, logg s i.

1 1
A)logg s 4; 10805 0,4;108¢ 5 ) b) logg s 4,108 5 " logy 5 0,4;

1 1
B) logg s " loggs0,4;loggs4; I')logg s 0,4; logg s " logg 5 4.

4. (1 6ann) Halizure KOpeHb ypaBHEHHUS logy(5 —x) =2.
A)11;B)-11; B) -3; T) 3.

Ilpu evinonnenuu 3adanuii 5-8 3anuwmiume Xx00 peuwieHus U NOJYUEeHHbL
omeem.
5. (2 6anna) Onpexnenure 3HaueHUe BhIpaxkeHus logg 2 + log, 3 + 210824,
6. (2 6ayna) YkaxxuTe HaMMEHbIIIEE 11eJ10€ pellieHHe HEPaBEHCTBA:
log;(6x — 4) > 2.
7. (2 6anna) Haliaure Touky Mmakcumyma (pyHKUIUN

y=8In(x+7)—8x+3.
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8. (2 Oamma) Jlns obOorpeBa TOMEUIEHHs, TeMIepaTypa B KOTOPOM
nojnepxuBaeTcsi Ha ypoBHe T,=15° dYepe3 pammatop OTOIUICHUS MPOIYCKAIOT
ropsiayto Boay. Pacxox mpoxomsuiei uepes TpyOy pamuaropa Boabl m = 0,6 Kr/c.
[Ipoxoas mo TpyOe paccTosHUE X, BOJA OXJIXKIACTCS OT HA4YaJIbHOW TeMIepaTyphl

cm TB - Tn Br-c
x=0a—log, ———,  ¢=4200
Tx=91° no temmepatypsl T, mpuuém Y T'—Ty rpe kr-°C_—
Y =128 OT
TEIJIOEMKOCTh BO/IbI, M-°C— Koa(b(bI/IuI/IeHT TEIJI000MeHa, a o=0,8__

noctosinHas. Halinure, 1o kakoi temmepaTypbl (B rpaaycax Llembcus) oxiamutcs
BOJIa, €CJIM JJIMHA TPYObl paguaropa paBHa 144 m.

JlonoJIHUTEILHAS YACTh
Ilpu evinonnenuu 3adanua 9 3anuwiume Xx00, 000CHOBaAHUE peuleHUA U
HOJIYYEeHHbLIL ON6ent.
9. (3 6amna) Pemute rpaduuecku cucremy

ypaBHeHHﬁ:{y + 2x =log3 135 —logz 5

2y—3x=6 '
ITAJOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3aJaHUsA
OtBer A r A b 5 3 -6 34 ©; 3)
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Tema: Mnooscecmea. Inemenmot meopuu 2pagoe

TeopeTnyeckue BONPOCHI:
CdopmynupyiiTe orpeaesieHne MHOKECTBA.
[Iponomxkure onpeneneHue: «O0beTUHEHUE MHOXKECTB — 3TO. .. )».
[Iponomxkure onpenenenue: «llepeceueHne MHOXECTB — 3TO. .. )».
[Iponomxkure onpeneneHue: «Pa3HOCTh MHOXKECTB — 3TO. .. )».
N300pa3ute 00beIMHEHNE JBYX MHOXKECTB Ha Kpyrax Jiliepa.
N300pa3ute nepeceyeHne TpeX MHOXKECTB Ha Kpyrax Jusepa.
Cdopmynupyiite onpezaenenue rpada. Uto Ha3bIBaeTCs BEPIIMHON, peOpoM
rpacda?
8. Kaxk HaiiTu cTerneHb BepIIuHbI rpada?
9. HazoBuTe OTIMUYUTENBHBIE YEPTHI OJIHOIO U HEMOJIHOIO IpadoB.
10.Ha30BuTE OTIIMYUTENBHBIE YEPTHI CBI3HOTO M HECBSIZHOTO TpadoB.

NookrwnE

KonTpoJsbHasi padora
OQo0s3aTeIbHAS YACTD
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHBIL OMeEem U3 Uemblpex

nPeOI0HCEHHBIX.
1. (1 6amn) Kakas onepariusi n3o0paxeHa Ha kpyrax Jitnepa?

A B

A)E=A4UB,B)E=4n3B;B)E=4\5T)E=A-B.

2. (1 6amr) Kakoii rpad npeacraBieH?

A) nonubii; b) Henonuelii; B)  AEPEBO; [') HyneBOM.

3. (1 6amn) [TsaTepo pabounx BCTPETUIUCH ITPHU BHICAJIKE IIBETOB B KITyMOBI.
CKOJIbKO BCEro ObLIO CACIAHO PYKOTIOXKATHI

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

4. (1 6amr) Onpeaenure cTeneHb BepImHbI B:

A

E F

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

Ilpu evinonnenuu 3adanuit 5-8 3anuwiume x00 pewienus u NOAYYEHHLLI
omeem.
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5.(2 6amna) 1. Jlanw! 1Ba MHOXecTBa A= {2, 4, 6, 8, 10, 12}, B={3, 6, 9,
12}. 3anummure u n3o0pa3ure rpaguuecku HOBoe MHOKECTBO E: a) £= AU B ; 0)
E=AnNSE.

6. (2 6anna) KonuHbl Apy3bs 3aHUMAIOTCSI KAKUM-HUOYIb BUAOM criopTa. 14 u3
HUX yBieKaroTcsa Gpyrdosom, a 10 — GackeT60s10M. U TOIBKO JBOE YBJIEKAIOTCS U
TEeM U ApyruM BuaoMm crnopTa. Ckonbko apysei y Tonu?»

7. (2 6anna) Ha pucyHke — cxema J0por, CBSI3bIBAIOIIMX TOPOJICKUE MapKu A,
b, B, I', I, E. Ilo xaxx10¥ 1OpOore MOKHO JIBUTATHCS TOJIBKO B OJHOM HaIlPaBJICHUH,
yKa3aHHOM cTpeikoil. CKOJIbKO CYIIECTBYET Pa3IMYHbIX ITyTeH U3 napka A B nmapk E?

<\<\
AN

8. (2 Gamma) MoXHO JM HapuCcOBaTh M300pAKEHHBIM Ha PUCYHKE rpad He
OTphIBask KapaHJall OT OyMaru ¥ NpoBOAs Kaxa0€ peOpo pOBHO OJIMH pa3?

JdonoHuTEeIbHAS YACTh

Ilpu evinonnenuu 3adanusn 9 3anuwiume x00, 000CHOGaAHUE PEUIEHUA U
NOJIYYEeHHbLIL Omeem.

9. (3 6amma) IlepByro wiM BTOPYHO KOHTPOJIbHBIC PAOOTHI MO MaTEeMaTHKE
YCIEIHO Hamucaiu 33 CTyAeHTa, NMEPBYIO MM TPEThiO — 31 CTYIEHT, BTOPYIO WU
TpeTbto — 32 cTyaeHTa. He MeHee AByX KOHTPOJIBHBIX paboT BeimodHWM 20
cTy1eHTOB. CKOJIBKO CTYJEHTOB YCIEIIHO PEIIUIN TOJIbKO OJIHY KOHTPOJILHYIO
paboty?

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHud
OtBer B b 10 T - 22 8 HET 18
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Tema: Inemenmovl KOMOUHAMOPUKU, CIMAMUCIMUKU U MeOpUU
eéepoamuocmen

TeopeTnyecKne BONPOCHI:

1. [Tponomxure omnpenenenue: «CiaydailHoe cOObBITUE —  3TO...)».
IIpuBenure npumep.

2. [IpuBeauTe npuMep JOCTOBEPHOTO COOBITHS.

3. [IpuBeauTe npuMep HEBO3ZMOKHOTO COOBITHS.

4, [Iponomwkure omnpeneneHue: «BeposSTHOCTH CIIy4alHOTO COOBITHS —
3TO...».

) ChopmynupyiiTe mpaBUiI0 HAXOXKJICHHS CIOKEHUS BEPOSTHOCTEH.

6 CdopmynupyiiTe mpaBuiIo YMHOKEHUSI BEPOSITHOCTEM.

7. Kak nHaiitu cpenHee apupMeTnueckoe YUcIoBoro psaa?

8 Kak nHaiitu Mmeauany 4ucioBoro psijaa?

9 Kak Berumcnsercs pazmax 4ucioBOro psija?

10.  Jlns gero HykHBI quarpaMmmsbl, Tpaduxu? [lepedncnurte BUIbI JUarpaMm.

11. IlpuBeauTe mpUMepHI MPOSBICHUS 3aKOHA OOJIBIINX YUCEN B PUPOJIHBIX
SBJICHUSIX.

12. IlpuBeaute mpuMephl MPOSBICHUS 3aKOHA OOJIBIINX YHCEIT B
OOI1IECTBEHHBIX SIBICHUSIX.

13. Yro m3yuaer cratuctuka?

14.  Ilponmomxute onpenenenue: «CodyeraHue — 3T0.. ..

15. IIponomxure onpenenenue: «Pazmerenue — 310...».

16. IIpomomxute onpenenenue: «[lepectaHoBKU — 3TO...».

17. TlpuBenute mpuMep MHOXKECTBA U3 PEATbHON KU3HHU.

18. IlpuBemute mpuMep OmMepaIuy MepeceueHrss MHOKECTB.

19. TIlpuBenute nmpumep onepanuu 00bEINHEHUS MHOXKECTB.

20. [IpuBenute mpumep onepamyy pa3HOCTH MHOYKECTB.

21.  Packpoiite MOHATHS «Tpad», «IAECPEBOY, KITHKI.

KoHTpoabHasi padora
O0si3aTeJibHAS YACTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuibHblil Omeem U3 Yembvlpex
nPeOI0HCEHHBIX.
1. (1 6ann) KomOuHaroprika — 3TO pa3fesn MaTeMaTUKH, OTBEYAOUIUI Ha
BOIIPOCHI CKOJIBKUMU CITOCOOAMHU MOKHO BBIOPATH SJIEMEHTHI ...
A) 3aJJaHHOTO KOHEYHOT0 MHOKeCTBa; b) OeckoHeuHOoro MHOXeCTBa; B) nro60ro
MHOeCTBa; ') uppalioHaIbHBIX YHCEIL.
2. (1 6amn) CoequHeHus U3 N 3JIEMEHTOB, OTJIMYAIOIIHUECS APYT OT APyTa TOJbKO
MOPSIKOM PACIOJIOKEHHUS B HUX 3JIEMEHTOB, HA3bIBAKOTCS:
A) nepecranoBkamu; b) coueranusimu; B) pazmemenusimu; ') komOMHaLMsIMU.
3. (1 6amn) Yucno BceX BO3MOKHBIX pa3MEeIleHUI BbIYUCIISIETCS 0 (popmyre:
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A) A =n(n-m); B) A" =n(n—1)..(n—m+1); B) A" =—"—:

T (n-m)?

m=nn+m)

4. (1 6amn) ['pynnupoBka — 370...

A) ynopsiioueHue eIMHUIl COBOKYITHOCTH IO MPHU3HAKY; b) pazoueHue eauHuIl
COBOKYITHOCTH Ha TPYHIBI MO Mpu3Haky; B) o0oOmenne enuHUYHBIX (akToB; 1)
000011IeH1E ETUHUYHBIX TPU3HAKOB.

Ilpu evinonnenuu 3adanuii 5-8 3anuwiume X00 peuieHus U NOJYUEHHbL
omeem.

5. (2 G6amma) B cpemnem m3 2000 HacocoB, MOCTYIHBIIMX B Ipoaaxy, 6
noarekaroT. HaliguTe BepoOSITHOCTh TOTO, YTO OJHWH CIy4allHO BBIOPAaHHBIN JIA
KOHTPOJISL HACOC HE MOJATEKAET?

6. (2 6amna) CpaBHUTH BCXOXECTh CEMSH JIIOOBIX TPEX BHUIOB OJHOJETHUX
1BeTOB 3a mocienuue 3 roga. CocTaBUTh JguarpaMMmy MO HaWJIECHHBIM JaHHBIM.
CnenaTh BBIBOJIBI.

7. (2 6anna) B Opurage 4 sxeHmuHbl U 3 MyX4uHbl. Cpeil WICHOB OpUTafbl
pasbirpbiBatoTcsi 4 Owiera B TeaTp. KakoBa BEpOSTHOCTH TOTO, 4YTO CpeAu
oOnaiarenel OMIETOB OKAXKETCs 2 KEHIUHBI U 2 MY>KUUHBI?

8. (2 6anna) CKOMBKUMH CIIOCOOaAMU MOKHO TTOCTaBUTH 4 KHUTH B OJTUH psi?

JdonoJHUTEeIbHAS YACTh

Ilpu evinonnenuu 3adanusn 9 3anuwiume x00, 000CHOGAHUE peUIEHUA U
nOYYeHHbLI Omeem.

9. (3 6amna) YroObl NOCTYNUTH B MHCTUTYT HA CHEIUAIBHOCTD « DJIIEKTPUUECKHE
CTaHI[UU, CETU M CUCTEMbI», aOUTYpUEHT HoJbkeH HaOpaTh Ha EI'D He menee 70
OAJIJIOB MO KaXIOMYy U3 TPEX MPEIMETOB— MAaTeMaTHKa, PYCCKUU SI3bIK U (PU3HMKa.
UtoO0BI MOCTYNIUTH Ha crenuaibHOCTh «KoMMepriusy», Hy)kHO HaOpaTh He MeHee 70
OaIOB TO KaXaoMy H3 TpEX MPEIMETOB — MaTeMaTHUKa, PYCCKUU S3BIK U
0O0IIeCTBO3HAHHUE.

BepositHocTh TOr0, 4uro abutypueHT 3. mosyuuT He MeHee 70 OaiioB 1o
MateMatuke, paBHa 0,6, mo pycckomy s3biky — 0,8, o uHOCTpaHHOMY s13bIKy — 0,7
u 1o obmectBo3Hanuio — 0,5.

Haiinure BepOSATHOCTH TOTO, YTO 3. CMOXET MOCTYNMUTh XOTS Obl Ha OJHY U3
JIBYX YIIOMSIHYTBIX CIEIIMAILHOCTEH.

TAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3alaHuA

OtBer A A B A 0,997 - 18 24 0,408
35
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Tema: Ypasuenus u nepagencmea

Teopernyeckue BONPOCHI:

UYro Ha3bIBaecTCS ypaBHEHHUEM?
YTo 3HaYNT pEMIUTh ypaBHEHUE?
UYT0 Takoe KOpEHb YpPaBHEHUS?
UYTto Ha3bIBACTCSI HEPABEHCTBOM?
YTO 3HAYUT PELINTh HEPABEHCTBO?
B ueM 3akmirogyaeTcss «METoJ HHTEPBAJIOBY ?
UTo Ha3bIBAETCS PEIICHUEM CUCTEMbl YPABHECHUII?
YTO 3HAYUT PELINTh CUCTEMY YPABHEHHIA?
[Ipn pemieHMr Kakux YpaBHEHHI M HEPABEHCTB, CIIEIYyET OOpaTHUTh
BHUMAaHHE Ha 00JIACTh JOMYCTUMBIX 3HAUEHUI?

10. Ilepeuncnure criocoObI pelIeHUs] ypaBHEHUM.

11. TIlepeunciaute ciocoObl pEHICHNUs CUCTEM YpaBHEHHI.

CoNoORrLDE

KonTpoJsbHasi padora
OQos3aTeILHAS YACTH
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHLIL OmMeem U3 uembvlpex

npeOJlOcheHHblx.'

1. (1 6amn) Kakoe u3 unicen sBisieTcss KOpHEM ypaBHEHH logo(x+1) =
1
A)-1;b)2;B) 1; 1) 0.
2. (1 6ann) Kakve u3 ypaBHeHUN UMEIOT 00Jiee OTHOTO KOPHSI?
A) x%-6x+5=0; B) 3*"2=9; B) (x-4)(x+3)(x-8)=0; I") 2x-7=0.
3. (1 6au1) Onpenenute B ypasHerns V 32 — X = 2.
A) nuneitHoe; b) kBagparnoe; B) uppammonanshoe; ') paironaisHoe.

4. (1 6amn) OnpenenuTte HAMMEHBIIEE LIETOE PeleHie HepaBeHcTBa 5 2<1?
A)-3;b5)0;B)3;T') -4.

Ilpu evinonnenuu 3adanuii 5-8 3anuwmiume Xx00 peuieHus U NOJYUEHHbLU
omeem.
5. (2 6amna) Haiimure KopeHb ypaBHEHHUS | x-3 | =2

x—y=28,
6. (2 6anmna) Pemmre cuctemy ypaBHEHUH {2x " _ 16,
2x% — 5x
— <X
x—3

7. (2 6anna) Pemure HepaBeHCTBO

8. (2 6amna) Pemmure ypaBrenue (2x — 3)V3x2 — 5x — 2=0

JlonoJHUTEJbHAA YACTh
Ilpu evinonnenuu 3aoanua 9 3anuwiume x00, 000CHOBaAHUE peuleHUA U
NOJIYYeHHbLIL OmEem.
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2sin%x — V3 cos (g —x) =0

9. (3 6amna) Pemure ypaBHeHHE . Vkaxure
[3%
—: 37| .
KOPHH TOTO ypaBHEHHs, IPHHAIEKAIIIE OTPE3Ky L 2
ITaJI0HbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3aJJaHuA
OtBer B [AB| B | A [15](10;2) |(—oc0; O]U[2; | -1 | 5, /% 87T
6 3 3 bl 3 b
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2.2. 3agaHus I NPOMEKYTOYHOM aTTeCTallul

[IpomexxyTouHass  aTTecTalus TMPOBOJUTCS 1O  OKOHYAHUHM  H3YUYEHHUS
obmeoopazoBarenbHoi  auctuminabl OOJl. 03 Maremaruka. IlpenonaBaTens
MIPOBOJAUT TIPOBEPOUHYIO pabOTy, KOTOpas IpeaHa3HadyeHa IS MPOMEKYTOYHOM
aTTeCTAIlMM, WTOTOBOM OIIEHKH Yy4eOHOW MOATOTOBKH CTYJICHTOB, 3aBEPIIMBIIAX
ocBoeHne o61eoopazoatenpHOM quctumnabl OO/I. 03 Maremartuka.

3agadeil MpoBEIEHUS MPOBEPOUYHON palOOTHI SIBISETCS ONpPEACICHUE YPOBHS
YCBOGHHUSA cofepxaHusi oOpa3zoBaHus mo obmieodpazoBarenbHor auciumumae OO/,
07 MaremaTuka.

HroroBasi mpoBepouHas padora
JK3aMeHAIMOHHbIE 3aJaHUA 10 TUCHUTLINHE

3ananus g nposeaeHus arrecrauuu cryaeHros I1OO B nmucsMenHoi popme
1o y4eOHoO# qucuuiinie: «MaremaTuka
(TexHoOJIOrHYecKU i MPOPUIIb)
KOMIIJIEKT Nel

Bapuanr 1

5 1
1. BeluncnuTe 3HaueHue BhIpaxkenus 16~ + — (0,01) "z + 12 - (793 - 16 - 27°-

2

64 3

2. Pemute ypaBHeHue cos2x = 2cosx — 1

3. VipocTuTe Bolpaxerue 31083 V8+1
4. YopocTtute BbIpa)KeHUE

- 3m 21 3t 2T m 3t = m 3T
(smﬁ 1cos—-+ cos T -51n7)2 + (cosﬁ 1cos—-—sin—— - sm7)2

5. Pemmnte ypaBHeHune 32X71 4 32x72 - 32x~4 = 315

6. Peminte HepaseHncTBo logo (1 — 0,2x) < %
16

3 5
7. Haitgure obnacth onpeseneHus QyHKIuu y = (;) 2xm4 — %
8. Haiinure snauenue f'(1), ecmuf (x) = ;;i;

9. OcHOBaHKE paBHOOEPEHHOTO TPEYTOIbHUKA paBHO 6CM, a 6okoBast cropoHa 10
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cM. K GOkoBBIM CTOpOHaM NpPOBEACHBI BBICOTHL. Bbunciante AJIMHY OTpe3Ka,

KOHIaMH KOTOPOI0 CIIyKaT OCHOBAHHA BBICOT

10. OnuH UMAMHAP MOJYYEH BpalleHUEM MPSIMOYTOJIbHUKA BOKPYT CTOPOHBI § cM, a

BTOPOH, BOKPYr CTOPOHBI 6 cMm. Haiinure oTHOIIEHHWE OOKOBBIX MOBEPXHOCTEH H

00bEMOB ITUIHMHAPOB.

Kpurepnn orieHUBaHUA:

5 (oTnM4YHO) — MOOBIE TPABUIIHHO BBIMTOJTHEHHBIC § 3aJaHUA, ABa U3 KOTOPHIX
TCOMETPUUYECKHEC 3aTaHUS;

4 (xopoI1o) - ar00bIe MPABIWILHO BHITIOJHEHHBIC 7 3aJIaHUN, OJTHO U3 KOTOPHIX
reOMETPUYECKOE 3aJaHUE;

3 (yAOBIETBOPUTENBHO) - JTIOOBIE TPABUIILHO BBITIOJTHEHHBIE 5 3aJJaHUM,

2 (HeyOBJIETBOPUTENIBHO) - MEHEE 5 BBITIOJHEHHBIX 3a1aHUM

3ananus qus nposeaenus arrecrauuu cryaeHToB 100 B nucsMeHHOM popme

1o y4eOHoi qucuuiinie: «MaremaTuka
(TexXHOJI0OrHYecKuil NpPoPuJib)
KOMIUIEKT Ne 1

Bapuanr 2
1 1\~ % 1.1
1. Beruuciure 3HaYeHHE BhIpakeHust 216 3 - (g)‘ 245°1. (E) + (a) 4

2. Pemre ypaBHeHHE COSX — sin?x — cosx = 0

3. Yipoctute Bhipaxkenue 4917051087 14

4. YOpocTuTte BhIpaKEHHE

- 3m 21‘[+ 31 _21'[2+ i1 3jm m  3m,
(51n10 cos =+ cos 7 - sin 5) (cos10 Cos = — sin - sin 5)

5. Pemmnte ypaBHenue 3 - 2% - 2X71 + 5. 2%72=120

6. Pemure HepaBeHcTBo logg 3(4x —15) = 0

9

. 2
7. Halimute o0nacTh onpeeneHust yHKIUN Yy = (5) Sx+2 "
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x—2
3—-2x

8. Hatigure 3nauenue f' (1), ecnu f(x) =

9. OkpyXHOCTh KacaeTcsi OOJbIIEro KaTeTa MpPsIMOYTOJIbHOIO TPEYroJIbHUKA,
IPOXOJUT 4Yepe3 BEpPUIMHY MPOTHUBOJEKAIIETO OCTPOTO YIJIa M HMEET IIeHTp Ha
TUIOTEHY3€ TpeyroibHuKa. Halaute paamyc OKpPY>KHOCTH, €CJIM  KaTeThl
TPEYroJIbHUKA PABHBI 6 CM U 8 cM

10. InaroHanb OCEBOrO CeUeHUs UUIMHApPA paBHA 48 cM. YTOI MEXy IUaroHalIbio
u obpasyromeil mummeapa pasen 60°. Haiinurte miomans MOBEPXHOCTH U 00HEM

nujmHeAapa.

KDHTQMHIOHGHHB&HHHI

5 (oTIMYHO) — JTFOOBIE TTPABUIIHLHO BBHITTOJTHCHHBIC 8 3aJaHMH, IBa U3 KOTOPBIX
TCOMETPUUYECKHEC 3aaHUS;

4 (xopor1iio) - J100bIC MPABHIIHLHO BHITIOJHCHHBIC 7 3aJIaHUH, OJTHO U3 KOTOPBIX
TCOMETPHUYECKOE 3a/IaHNC;

3 (YAOBIETBOPUTENHHO) - JTHOOBIE TPABUIILHO BBITTOJTHEHHBIE 5 3aJaHUH,

2 (HEeyOBJIETBOPUTENIBHO) - MEHEE 5 BBITIOJHEHHBIX 3a1aHUM
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3. Pexomenayemasi iuTepaTypa M HHbIe HCTOYHUKHU

3.1 OcHOBHBIE MIEYATHBIC U3JAHUS
1. Anrebpa um Hauyaima maTematudeckoro ananmmsa.l0-11 xn. Ammmon IILLA.,

Komsirun FO.M. u np M.: IIpocsewenune, 2020.

2. I'eometrpusa 10-11 kn: JI.C. Atanacan, B.®.byty30B u np- M.: IIpocsenienue,
2020.

3.2 OCHOBHBIE 3JIEKTPOHHBIE U3/IaHUS
1. Enunas xomnekuus HUPpPOBBIX o0pa3oBaTeiabHBIX pecypcoB. - URL:
http://school-collection.edu.ru / (mara oOpamenus: 08.07.2021). - Tekct:
AIEKTPOHHBIN.
2. Undopmanmonnas  cuctema «EaumHoe  okHO  JocTyma K

oOpazoBarenbHbIM pecypcam». - URL: http://window.edu.ru / (mata
obpamenus: 02.07.2021). - TekcT: 31eKTPOHHBIH.
3. Hayunas AIEKTPOHHAS oubnuoTexa (H3B). - URL:

http://www.elibrary.ru (mata oopamenus: 12.07.2021). - TeKCT: 371€KTPOHHBIIA.

4. OrtkpeIThiii Kouiemk. Matematuka. - URL: https://mathematics.ru /
(mata obpamenus: 08.06.2021). - TekcT: 2MEKTPOHHBIN.

5. Tloeropum marematuky. - URL: http://www.mathteachers.narod.ru /
(mata obpamenus: 12.07.2021). - TekcT: 2ME€KTPOHHBIH.

6. CropaBoyHMK 10 MaTemMaTHKe s [mKojJbHHKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm /  (mata  oOparicHuS:
12.07.2021). - TekcT: 3JIEKTPOHHBIH.

7. Cpenusis MaTeMaThnyecKas WHTEPHET IIIKOJIA. - URL:
http://www.bymath.net / (mata oOpamenus: 12.07.2021). - Texkcr:
AJIEKTPOHHBIN.

8. ®enepanbubiii moprtan «Poccuiickoe oOpazoBanue». - URL:

http://www.edu.ru / (nata obparienus: 02.07.2021). - TekcT: 3JI€KTPOHHBII.

9. ®enepanbHblii 1EHTP HHGOPMAIIMOHHO-00PA30BATENBHBIX PECYpCOB. -
URL: http://fcior.edu.ru / (mara o6pamenus: 01.07.2021). - Tekcrt:
3JIEKTPOHHBIN
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